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Description 
TECHNICAL FIELD 

s [0001] The present invention relates to an immunological detection method capable of performing detection of an 
analyte in a test sample and a kit used therefor. More particularly, the present invention relates to immunochromatog- 
raphy comprising the step of amplifying a detection signal. 

BACKGROUND ART 

10 

[0002] In an immunological analysis of a biological sample, or the like, a method for carrying out its detection 
quickly and simply includes immunochromatography. This method generally comprises the steps as described below. 
Concretely, when a mixture comprising a liquid of a test sample and a labeled antibody capable of specifically binding 
to an analyte is absorbed and developed from one end of a test strip comprising a water-absorbent substrate having a 
75 capture region immobilized with an antibody capable of specifically binding to the analyte, a labeled arrtibody-analyte 
complex formed in the mixture is bound to the immobilized antibody, thereby capturing the complex on the capture 
region. Therefore, the analyte in the liquid of a test sample can be determined by assaying the labeled antibody bound 
to the capture region. 

[0003] In addition, as a method for obtaining a detection signal by the immunochromatography mentioned above 

20 with a higher sensitivity, a method using two kinds of labeled antibodies is disclosed in Japanese Patent Laid-Open No. 
Hei 1 0-06241 9. In other words, the construction is such that a first labeled antibody and a second labeled antibody are 
respectively positioned (absorbed) as reagent regions between a capture region (immobilized with another antibody 
capable of specifically binding to the analyte) and a site at which a test sample is absorbed in the test strip, wherein the 
first labeled antibody is obtained by labeling an antibody capable of specifically binding to an analyte. and the second 

25 labeled antibody is obtained by labeling a secondary antibody capable of specif icany binding to the antibody. The ana- 
lyte in the sample forms a complex with the first labeled antibody, and thereafter the second labeled antibody is further 
bound to the first labeled antibody, thereby forming a complex of [analyte-first labeled antibody-second labeled anti- 
body]. The immunological complex is captured by an antibody immobilized on the capture region. Therefore, a signal 
amplified by the second labeled antibody is detected on the capture region. 

30 [0004] However, at present, a sufficient detection sensitivity has not yet been obtained even by the signal-amplify- 
ing immunochromatography described above. Further, when a test sample is feces, urine, blood, or the like, there is 
necessitated additional procedures such as a step of suspending a sample in an appropriate buffer as a pretreatment 
and/or partial purification process comprising separating and removing heterogeneous substances in the test sample, 
so that it has a defect of lack of quickness. 

35 [0005] Accordingly, an object of the present invention is to provide an immunological detection method relating to 
immunochromatography, the method capable of detecting an analyte more quickly and with high sensitivity, and a kit 
used therefor. 

DISCLOSURE OF INVENTION 

40 

[0006] The present invention provides the following immunological detection methods and kits used therefor: 

[1] an immunological detection method for detecting an analyte by using a water-absorbent substrate in which a 
capture region immobilized with a first immunochemical component capable of specifically binding to the analyte is 
45 positioned in a given region on a surface thereof, wherein the immunological detection method is characterized by 
the use of: 

(1) a solution comprising a labeled immunochemical component (first labeled immunochemical component) 
comprising a second immunochemical component capable of specifically binding to the analyte and a labeling 

50 substance, wherein the labeling substance is bound to the second immunochemical component; and 

(2) a solution comprising a labeled immunochemical component (second labeled immunochemical compo- 
nent) comprising a third immunochemical component capable of specifically binding to the second immuno- 
chemical component and a labeling substance, wherein the labeling substance is bound to the third 
immunochemical component; 

55 

[2] an immunological detection method comprising forming on a capture region an immunological complex in which 
an analyte in a test sample is sandwiched with a first immunochemical component capable of specifically binding 
- to the analyte, and a labeled component (first labeled component), the first labeled component comprising a sec- 
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ond immunochemical component capable of specifically binding to the analyte, a third immunochemical component 
incapable of binding to the analyte and a labeling substance, wherein the labeling substance is bound to the sec- 
ond and third immunochemical components, wherein the first immunochemical component is immobilized on the 
capture region positioned in a given region on a surface of a water-absorbent substrate; and determining a signal 
of the labeling substance on the capture region, characterized in that the method comprises forming an immuno- 
logical complex in which a labeled component (second labeled component) is bound to the third immunochemical 
component present in a sandwiched immunological complex via a mediating substance, the second labeled com- 
ponent comprising a fourth immunochemical component capable of specifically binding to the third immunochemi- 
cal component via the mediating substance, and a labeling substance, wherein the labeling substance is bound to 
the fourth immunochemical component, thereby amplifying the signal of the labeling substance; 

[3] a sandwich ed-type immunological detection method wherein at a capture region immobilized with a first immu- 
nochemical component capable of binding to an analyte, the analyte is sandwiched by the first immunochemical 
component and a labeled component comprising a second immunochemical component capable of binding to the 
analyte and a labeling substance, wherein the labeling substance is bound to the second immunochemical compo- 
nent, characterized in that the immunological detection method comprises forming a complex via binding between 
a biotin and an avidin, and detecting the analyte; 

[4] a kit for immunological detection characterized in that the kit comprises a water-absorbent substrate in which a 
capture region immobilized with a first immunochemical component capable of specifically binding to an analyte is 
positioned in a given region on a surface thereof; a labeled immunochemical component (first labeled immuno- 
chemical component), the first labeled immunochemical component comprising a second immunochemical com- 
ponent capable of specifically binding to the analyte, and a labeling substance, wherein the labeling substance is 
bound to the second immunochemical component; and a labeled immunochemical component (second labeled 
immunochemical component), the second labeled immunochemical component comprising a third immunochemi- 
cal component capable of specifically binding to the second immunochemical component, and a labeling sub- 
stance, wherein the labeling substance is bound to the third immunochemical component; 

[5] a kit for immunological detection comprising a water-absorbent substrate in which a capture region immobilized 
with a first immunochemical component capable of specifically binding to an analyte is positioned in a given region 
on a surface thereof; a labeled component (first labeled component), the first labeled immunochemical component 
comprising a second immunochemical component capable of specifically binding to the analyte, a third immuno- 
chemical component incapable of binding to the analyte, and a labeling substance, wherein the labeling substance 
is bound to the second and third immunochemical components; a labeled component (second labeled component), 
the second labeled component comprising a fourth immunochemical component capable of specifically binding to 
the third immunochemical component via a mediating substance, and a labeling substance, wherein the labeling 
substance is bound to the fourth immunochemical component; and a mediating substance for mediating binding of 
the third and fourth immunochemical components; 

[Si a kit for immunological detection comprising an immunological test strip comprising a capture region immobi- 
lized with a first immunochemical component capable of binding to an analyte on a water-absorbent substrate; a 
labeled component comprising a labeling substance, a biotin and a second immunochemical component capable 
of binding to the analyte, wherein the labeling substance is bound to the biotin and the second immunochemical 
component; and an avidin; 

[7] a kit for immunological detection comprising an immunological test strip comprising a capture region immobi- 
lized with a first immunochemical component capable of binding to an analyte on a water-absorbent substrate; a 
labeled component comprising a first labeling substance, and an avidin and a second immunochemical component 
capable of binding to the analyte, wherein the labeling substance is bound to the avidin and the second immuno- 
chemical component; and a conjugate comprising a biotin and a second labeling substance; and 

[8] a kit for immunological detection comprising an immunological test strip comprising a capture region immobi- 
lized with a first immunochemical component capable of binding to an analyte on a water-absorbent substrate; a 
labeled component comprising a first labeling substance, and a biotin and a second immunochemical component 
capable of binding to the analyte. wherein the first labeling substance is bound to a biotin and the second immun- 
ochemical component; and a conjugate comprising an avidin and a second labeling substance. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0007] 

s Figure 1 is a schematic view explaining the principle of the immunological detection method of the present invention 

(Embodiment A-1), wherein 

Figure 1 A: Formation of an immunological complex in a mixture comprising a liquid of a test sample and a solution 
of a first labeled immunochemical component; 

Figure 1 B: Absorption and development of the mixture comprising a liquid of a test sample and a solution of a first 
10 labeled immunochemical component to a test strip; 

Figure 1C: Capture of an analyte on a capture region; 

Figure ID: Absorption and development of a solution of a second labeled immunochemical component to a test 
strip; and 

Figure 1 E: Amplification of a detection signal by binding of the second labeled immunochemical component to the 
is capture region. 

Figure 2 is a schematic view explaining the principle of the immunological detection method of the present invention 
(Embodiment A-2) f wherein 

Figure 2A: Formation of an immunological complex in a mixture comprising a liquid of a test sarrple. a solution of 
a first labeled immunochemical component and a solution of a second labeled immunochemical component; 
Figure 2B: Absorption and development of the mixture comprising a liquid of a test sample, a solution of a first 
labeled immunochemical component and a solution of a second labeled immunochemical component to a test 
strip; 

Figure 2C: Capture of an analyte and amplification of a detection signal on a capture region. 
Figure 3 is a schematic view explaining the principle of the immunological detection method of the present invention 
25 (Embodiment A-3). wherein 

Figure 3A: Application of a test sample to a test strip, and absorption and development of a solution of a first labeled 
immunochemical component to a test strip; 

Figure 3B: Formation of a complex comprising a first labeled immunochemical component and an analyte in a test 
sample; 

30 Figure 3C: Capture of an analyte on a capture region; 

Figure 3D: Absorption and development of a solution of a second labeled immunochemical component to a test 
strip; and 

Figure 3E: Binding of the second labeled immunochemical component to the capture region and amplification of a 
detection signal. 

35 Figure 4 is a schematic vi ew explaining the principle of the immunological detection method of the present invention 
(Embodiment A-4), wherein 

Figure 4A: Application of a test sample to a test strip, and absorption and development of a mixture comprising a 
first labeled immunochemical component and a second labeled immunochemical component to a test strip; 
Figure 4B: Formation of an immunological complex comprising an analyte in a test sample, a first labeled immun- 
40 ochemical component and a second labeled immunochemical component; and 

Figure 4C: Capture of the labeled immunological complex and amplification of a detection signal on a capture 
region. 

Figure 5 is a schematic view showing the manner of antigen-antibody reaction in each step of assay of human HBs 
antigen using the immunological detection kit of the present invention (Embodiment B-1). 
45 Figure 6 is a schematic view showing the manner of antigen-antibody reaction in each step of assay of human HBs 
antigen using the immunological detection kit of the present invention (Embodiment B-2). 

Figure 7 is a schematic view showing the manner of antigen-antibody reaction in each step of assay of human HBs 
antigen using the immunological detection kit of the present invention (Embodiment B-3). 

Figure 8 is a schematic view showing the manner of antigen-antibody reaction in each step of assay of human HBs 
so antigen using the immunological detection kit of the present invention (Embodiment B-4). 

Figure 9 is a schematic view showing the manner of antigen-antibody reaction in each step of assay of human HBs 
antigen using the immunological detection kit of the present invention (Embodiment B-5). 

Figure 10 is a schematic view showing one embodiment of the immunological detection method of the present 
invention (Embodiment C-1 ). 

Figure 1 1 is a schematic view showing another embodiment of the immunological detection method of the present 
invention (Embodiment C-1). 

Figure 12 is a schematic view showing one embodiment of the immunological detection method of the present 
invention (Embodiment C-2). 



55 



4 



BNSDOCID: <EP 1020726A1_I_> 



EP 1 020 726 A1 



Figure 1 3 is a schematic view showing another embodiment of the immunological detection method of the present 
invention (Embodiment C-2). 

Figure 14 is a schematic view showing one embodiment of the immunological detection method of the present 
invention (Embodiment C-3). 

Figure 1 5 is a schematic view showing another embodiment of the immunological detection method of the present 
invention (Embodiment C-3). 

[0008] Incidentally, the numerals in the figures are given for each drawing. 

BEST MOPE FOR CARRYING OUT THE INVENTION 

[0009] In the immunological detection method of the present invention, there are three kinds of embodiments 
(Embodiment A, Embodiment B and Embodiment C). The terminologies in each of the embodiments are in principle 
understood to have the meanings as defined in each of the embodiments. 

[1] Embodiment A 

[0010] Embodiment A is an immunological detection method for detecting an analyte by using a water-absorbent 
substrate in which a capture region immobilized with a first immunochemical component capable of specifically binding 
to the analyte is positioned in a given region on a surface thereof, wherein the immunological detection method is char- 
acterized by the use of: 

(1) a solution comprising a labeled immunochemical component (first labeled immunochemical component) com- 
prising a second immunochemical component capable of specifically binding to the analyte and a labeling sub- 
stance, wherein the labeling substance is bound to the second immunochemical component; and 

(2) a solution comprising a labeled immunochemical component (second labeled immunochemical component) 
comprising a third immunochemical component capable of specifically binding to the second immunochemical 
component and a labeling substance, wherein the labeling substance is bound to the third immunochemical com- 
ponent 

[001 1] When this embodiment is carried out, there are the following four embodiments. 

1) Embodiment A-1 

[0012] 

(1) When a liquid of a test sample to be detected and a solution comprising a first labeled immunochemical com- 
ponent are mixed, an analyte contained in the liquid of a test sample is bound to the first labeled immunochemical 
component, thereby forming an immunological complex comprising the first labeled immunochemical component 
and the analyte (Figure 1A). From one end of a water-absorbent substrate, when the above mixture is absorbed 
and then developed, the above immunological complex formed in the mixture migrates in the water-absorbent sub- 
strate along with the migration of the solutions (Figure 1 B). 

(2) The migrated immunological complex is further bound on a capture region to a first immunochemical compo- 
nent immobilized at the capture region, and a labeled immunological complex of first labeled immunochemical com- 
ponent-analyte-first immunochemical component is newly formed, thereby capturing the immunological complex 
on the capture region (Figure 1 C). 

(3) From one end of the above water-absorbent substrate, when a solution comprising a second labeled immuno- 
chemical component is absorbed and developed, the second labeled immunochemical component migrates in the 
water-absorbent substrate along with the migration of the solutions (Figure 1 D). The second labeled immunochem- 
ical component reaching to the capture region is bound to the first labeled immunochemical component in the 
above labeled immunological complex formed on the capture region, thereby forming a double-labeled immunolog- 
ical complex of second labeled immunochemical component-first labeled immunochemical component-analyte-f irst 
immunochemical component (Figure 1 E). 

(4) By capturing the double-labeled immunological complex at the capture region as described above, the labeled 
substances are assembled at one place and bound to amplify a detection signal, thereby making it possible to 
detect the presence of the analyte at a higher sensitivity, the labeled substances constituting first and second 
labeled immunochemical components (Figure 1E). 
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2) Embodiment A-2 
[0013] 

5 (1) When a liquid of a test sample to be detected, a solution comprising a first labeled immunochemical component 

and a solution comprising a second labeled immunochemical component are mixed, an analyte contained in the 
liquid of a test sample is bound to the first labeled immunochemical component, and the second labeled immuno- 
chemical component is further bound to the first labeled immunochemical component, thereby forming a double- 
labeled immunological complex (Figure 2A). From one end of a water-absorbent substrate, when the above mixture 

10 is absorbed and then developed, the above immunological complex formed in the mixture migrates in the water- 
absorbent substrate along with the migration of the solutions (Figure 2B). 

(2) The migrated immunological complex is further bound on a capture region to a first immunochemical compo- 
nent immobilized at a capture region, and a labeled immunological complex of second labeled immunochemical 
component-first labeled immunochemical component-analyte-first immunochemical component is newly formed, 

15 thereby capturing the immunological complex on the capture region (Figure 2C). 

(3) By capturing the labeled immunological complex at the capture region as described above, the labeled sub- 
stances are assembled at one place and bound to amplify a detection signal, thereby making it possible to detect 
the presence of the analyte at a higher sensitivity, the labeled substances constituting first and second labeled 
immunochemical components (Figure 2C). 

20 

3) Embodiment A-3 
[0014] 

25 (1) A test sample to be detected is absorbed or applied on a front side of a capture region (Figure 3A). 

(2) From one end (the end closer to a portion at which the test sample is absorbed or applied than the capture 
region) of the water-absorbent substrate (Figure 3A), when a solution comprising a first labeled immunochemical 
component is absorbed and then developed, the first labeled immunochemical component migrates in the water- 
absorbent substrate along with the migration of the solution, and is bound to an analyte in the test sample, thereby 

30 forming an immunological complex (Figure 3B). 

(3) The migrated immunological complex is further bound on a capture region to a first immunochemical compo- 
nent immobilized at a capture region, and an immunological complex of first labeled immunochemical component- 
analyte-first immunochemical component is newly formed, thereby capturing the immunological complex on the 
capture region (Figure 3G). 

35 (4) From one end of the above water-absorbent substrate (Figure 3D), when a solution comprising a second 
labeled immunochemical component is further absorbed and then developed, the second labeled immunochemical 
component migrates in the water-absorbent substrate along with the migration of the solution, thereby binding to 
the first labeled immunochemical component of the immunological complex captured on the capture region (Figure 
3E). 

40 (5) By capturing the complex at the capture region as described above, the labeled substances are assembled at 
one place and bound to amplify a detection signal, thereby making it possible to detect the presence of the analyte 
at a higher sensitivity, the labeled substances constituting first and second labeled immunochemical components 
(Figure 3E). 

45 4) Embodiment A-4 

[0015] 

(1) A test sample to be detected is absorbed or applied on a front side of a capture region (Figure 4A). 
so (2) From one end (the end closer to a portion at which the test sample is absorbed or applied than the capture 
region) of the water-absorbent substrate, when a mixture comprising: 

a solution comprising a first labeled immunochemical component and 
a solution comprising a second labeled immunochemical component 

55 

is absorbed and then developed (Figure 4A), the first and second labeled immunochemical components migrate in 
the water-absorbent substrate along with the migration of the solutions, and are bound to the analyte in the test 
sample, thereby forming a double-labeled immunological complex (Figure 4B). 
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(3) The migrated immunological complex is further bound on a capture region to a first immunochemical compo- 
nent immobilized at a capture region, and an immunological complex of second labeled immunochemical compo- 
nent-first labeled immunochemical component-analyte-f irst immunochemical component is newly formed, thereby 
capturing the immunological complex on the capture region (Figure 4C). 
5 (4) By capturing the immunological complex at the capture region as described above, the labeled substances are 

assembled at one place and bound to amplify a detection signal, thereby making it possible to detect the presence 
of the analyte at a higher sensitivity, the labeled substances constituting first and second labeled immunochemical 
components (Figure 4C). 

io [001 6] The analyte which can be detected by the method of this Embodiment A is not particularly limited, as long 
as it is those capable of forming a sandwiched immunological complex by binding to the first immunochemical compo- 
nent and the second immunochemical component via immunochemical reaction (i.e. antigen-antibody reaction).°The 
analyte includes, for instance, bacteria and constituents thereof; bacteria-bearing toxins; proteins (for instance, micro- 
bial constitutive proteins such as surface antigens); antigenic peptides such as tumor marker antigens in biological 

is samples; viral antigens and antibodies; mycoplasma; actinomycetes; yeasts; and molds. The bacteria and constituents 
thereof include, for instance, Escherichia coli 0157, Salmonella, Staphylococcus (including, for instance, drug-resist- 
ant bacteria such as methicillin resistant Staphylococcus aureus), hemolytic streptococcus, Campylobacer, Clostridium 
perfringens, Vibrio parahaemo/yiicus f Helicobacter pylori, Chlamydia trachomatis, constituents thereof, and the like. 
The bacteria-bearing toxin includes, for instance. Vera toxin, streptolysin O, and the like. The protein includes, for 

20 instance, human transferrin, human albumin, human immunoglobulin, microglobulin and C-reactive proteins, and the 
like. The viral antigens and antibodies include HBc, HBe and HBs antigens and antibodies from hepatitis B virus; anti- 
gens and antibodies from hepatitis C virus; human immunodefcient viral antigens and antibodies; rotavirus antigens 
and antibodies; adenovirus antigens and antibodies, and the like. 

[0017] In the method of the present invention, each of the first immunochemical component immobilized to a cap- 

25 ture region, and the second immunochemical component used as a first labeled immunochemical component is not 
particularly limited, as long as it is a substance capable of specifically binding to an analyte via antigen-antibody reac- 
tion. If the analyte is an antigen (for instance, a protein, a peptide, a haptene, or the like), the first and second immun- 
ochemical components are antibodies each capable of specifically binding to the antigen. The antibody may be a 
monoclonal antibody or a polyclonal antibody. In addition, the antibody in the present invention is intended to encom- 

30 pass a fragment of an antibody possessing specific affinity to an analyte, including, for instance, H chain, L chain, Fab, 
F(ab f ) 2 p V H , V L , and the like. On the other hand, when the analyte is an antibody, each of the first and second immuno- 
chemical components is an antigen capable of specifically binding to each of the antibody, or secondary antibody capa- 
ble of specifically binding to the antibody as an antigen. As the first immunochemical component and the second 
immunochemical component, those by themselves of known ones used in the sandwich method may be appropriately 

35 selected depending upon the analyte. In addition, if each of the immunochemical components is an antibody, the com- 
ponents can also be prepared with the isolated analyte as a sensitized antigen by using a known antibody preparation 
technique. When all of the first second and third immunochemical components are antibodies, although the first anti- 
body and the second antibody differ depending upon the kinds of the antibody used and the analyte, there can be used 
two kinds of antibodies recognizing an identical antigenic determinant or two kinds of antibodies recognizing different 

40 antigenic determinants. More preferably, those recognizing different antigenic determinants can be used. 

[0018] The third immunochemical component used as a second labeled immunochemical component is an immu- 
nochemical component specifically binding to the second immunochemical component in the first labeled immuno- 
chemical component wherein the immunochemical component is incapable of binding to the immobilized first 
immunochemical component As the third immunochemical component, those conventionally known to be used as a 

45 secondary antibody by indirect immunoassay can be appropriately selected. In addition, it can be prepared by using a 
known antibody preparation technique with the second immunochemical component as a sensitized antigen. When all 
of the first, second and third immunochemical components are antibodies and an anti-IgG antibody is used as a third 
antibody, it is preferable that the origins of the animals from which a first antibody and a second antfcody are derived 
are different from each other. 

so [0019] The water-absorbent substrate usable for the present invention is not particularly limited, as long as it can 
absorb a test sample comprising an analyte. including, for instance, a liquid sample such as a solution extracted from 
foods, culture supernatant thereof, feces suspension (solution), plasma, sera, blood, urine or saliva, or a dilution pre- 
pared by diluting these liquid samples with an appropriate buffer, and solutions each comprising a first labeled immun- 
ochemical component and a second labeled immunochemical component. In the present invention, preferably used is 

55 the water-absorbent substrate which can secure a time period for sufficiently carrying out a reaction of the analyte in a 
test sample with labeled immunochemical components or with a first immunochemical component immobilized to a 
capture region. 

[0020] When the water-absorbent substrate has poor water absorbency, a long period of time is required for a test 
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sample in order to reach the capture region as described below, and consequently a quick assay cannot be taken. On 
the other hand, when the water-absorbent substrate has exceeding high water absorbency, a time period required for 
sufficiently carrying out the reaction of an analyte in a test sample with labeled immunochemical components or a first 
immunochemical component of the capture region is deficient thereby making it difficult to carry out an accurate assay. 
5 [0021] Therefore, a preferable extent of the water absorbency of the water-absorbent substrate in the present 
invention is such that a water absorption distance after 1 minute from immersing one end of the water-absorbent sub- 
strate cut in rectangles of 5 mm width is about 0.5 to about 5 cm 

[0022] Preferable concrete examples of the water-absorbent substrate of the present invention include nonwoven 
fabrics, filter paper, glass fiber fabrics, glass filters, nitrocellulose filters, porous materials, and the like. These substrates 
10 have the advantages that these substrates have an appropriate water absorbing ratio, and that if the labeling substance 
is colored particles, when the labeling substance is bound to the colored particles and thereby color is developed, these 
substrates have excellent visual confirmability. 

[0023] In addition, in order to adjust the water absorbency of these substrates, the surface of the substrate is coated 
or impregnated with a hydrophilic polymer or a surfactant. Further, in the present invention, as the water-absorbent sub- 
15 strate, a substrate made of the homogeneous material may be used, or a continuous substrate obtained by bonding 
those made of heterogeneous materials by a given bonding means can be used. 

[0024] In the present invention, the shape of the water-absorbent substrate is not particularly limited, as long as the 
shape is a shape capable of developing a test sample. For instance, those of rectangular sheet-like (strip-like) or rod- 
like forms are preferable. 

20 [0025] In the present invention, a capture region means a region in which a first immunochemical component capa- 
ble of binding to an analyte is immobilized on a water-absorbent substrate. A method for immobilizing a first immuno- 
chemical component on a water-absorbent substrate (a method for preparing a capture region) is not particularly 
limited, and methods for immobilizing by conventionally known physical adsorption method and covalent bonding 
method are preferable. In particular, from the viewpoint that the immunochemical components are less likely to be 

25 released from the substrate, a method for immobilizing by covalent bonding method is preferable. When the water- 
absorbent substrate does not have a functional group for the above covalent bonding method, a substrate is prepared 
by. for instance, using a polymer having an appropriate functional group, and thereafter the components are attached 
to the water-absorbent substrate to an extent so as not to inhibit the water-absorbency of the water-absorbent sub- 
strata Alternatively, a capture region can be also prepared by applying to a water-absorbent substrate a solution com- 

30 prising a first immunochemical component and a hydrophilic polymer, and thereafter immersing in a solidifying agent 
for solidifying the above hydrophilic polymer. As the above hydrophilic polymer, there can be used hydroxypropyl methyl 
cellulose, a polyvinyl alcohol, hydroxyethyf cellulose, or the like. In addition, as the solidifying agent, there can be used 
acetone, ethanol, methanol, an ether, or the like. 

[0026J In the present invention, the distance between the above capture region and the site at which absorption of 
35 a mixture and a solution comprising a second labeled immunochemical component is initiated (hereinafter referred to 
as solution-absorbing site) , the mixture comprising a liquid of a test sample and a solution comprising a first labeled 
immunochemical component, is not particularly limited, and the distance is preferably from 1 to 6 cm, more preferably 
from 3 to 4 cm or so. When the distance is too far, there are undesirably likely to cause such problems that the test sam- 
ple does not reach to the capture region, that the sensitivity of the detection signal becomes too strong, or that a long 
40 period of time is necessary for assaying. On the other hand, when the distance is too close, there are undesirably like 
to cause such problems that the coloring in the capture region is not homogeneous, but becomes uneven, or that the 
sensitivity of the detection signal becomes too low. 

[0027] The solution-absorbing site is not particularly limited, as long as it does not prevent of a solution comprising 
a test sample or each of labeled immunochemical components from migrating onto the water-absorbent substrate, and 

45 it may also serve as a substrate, or it may be those prepared by newly gluing a nonwoven fabric, a woven fabric, or the 
like to the water-absorbent substrate. In the present invention, the water-absorbent substrate comprising a capture 
region and a solution-absorbing site, wherein a first immunochemical component capable of specifically binding to an 
analyte is immobilized to the capture region, may be hereinafter referred to as "an immunological test strip of the 
present invention," or simply "test strip" in some cases. 

so [0028] The first labeled immunochemical component in the method of the present invention comprises an immun- 
ochemical component (second immunochemical conrponent) capable of specifically binding to an analyte. and a labe- 
ling substance, wherein the labeling substance is bound to the second immunochemical component Alternatively, the 
second labeled immunochemical component comprises an immunochemical component (third immunochemical com- 
ponent) capable of specifically binding to the second immunochemical component and a labeled substance, wherein 

55 the labeling substance is bound to the third immunochemical component. The labeling substance used herein may be 
any labeling substances conventionally used in immunochemical assay. Examples thereof include colored particles; 
enzymes, such as alkali phosphatases and peroxidases; fluorescent substances, such as FITC and rhodamine, and the 
like. In order to achieve highly efficient amplification of the detection signal, it is preferable that the labeling substances 
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used in the first and second labeled immunochemical components are identical. In the method of the present invention, 
from the aspect of carrying out a quick detection, the colored particles are preferably used as a labeling substance. The 
colored particles are not particularly limited, as long as they can be visually detected. There can be used, for instance, 
colloidal particles comprising metals such as gold, silver and copper; colored latex prepared by coloring latex with pig- 
5 ments and dyes represented by Sudan Blue or Sudan Red IV, Sudan III, Oil Orange, Quinizaline Green, or the like. 
From the aspect of the visual conf irmability. it is preferable to use gold colloid or colored latex colored in blue, red, green 
or orange. In addition, in consideration of such aspects as the dispersion stability and the ease in adjustment of the 
detection sensitivity of an analyte, it is more desirable to use colored latex comprising water-dispersible polymeric par- 
ticles colored in blue, red. or the like. 

10 [0029] The particle size of the colored particles is not particularly limited, as long as the colored particles have 
excellent coloring during detection and have mobility in the substrate to an extent that the water absorbency of the 
water-absorbent substrate is not lowered. From the aspects of the storage stability and the ease in preparation, the par- 
ticle size is exemplified in ranges of preferably from 0.01 to 5 jim, more preferably from 0.01 to 3 ^m, more preferably 
from 0.05 to 3 *im. particularly preferably from 0.05 to 0.5 \im. When the particle size is too small, the degree of coloring 

15 for one particle is small, so that the degree of coloring even when bound to a capture region is poor, thereby having poor 
visual confirmability. On the other hand, when the particle size is too large, the clogging to the water-absorbent sub- 
strate takes place by slightly agglomerating the colored particles and non-specific coloring is likely to be caused. 
[0030] As the method for labeling immunochemical components with the colored particles described above, there 
can be used conventionally known methods, including, for instance, covalent bonding method, physical adsorption 

20 method, ionic bonding method, and the like. From the aspect that the colored particles are not released from the immu- 
nochemical components and thus being stable, the covalent bonding method is more preferably used. 
[0031] In the method of the present invention, in order to detect a plurality of analytes in a test sample, a corre- 
sponding plurality of immunochemical components can be labeled with separate colored particles, and the colored par- 
ticles usable herein may have an identical color or different colors. When the colored particles having an identical color 

25 are used, it is desired that the colored particles are positioned in a distance apart to an extent that a capture region to 
which each of immunochemical components capable of specifically binding to each analyte is immobilized can be dis- 
tinguished. 

[0032] When the labeling substance is an enzyme or a fluorescent substance, as the detection of the labeling sub- 
stance in the capture region, conventionally used detection means by EIA or fluorescent antibody method (FIA) can be 
30 appropriately selected. 

[0033] The solution comprising a first labeled immunochemical component and the solution comprising a second 
labeled immunochemical component can be prepared by dispersing (dissolving) each labeled immunochemical com- 
ponent in an appropriate dispersant (solvent). The dispersant for dispersing the labeled immunochemical components 
is not particularly limited, as long as it does not inhibit an antigen-antibody reaction between an analyte and a first 

35 labeled immunochemical component and that between the first labeled immunochemical component and a second 
labeled immunochemical component. Preferably, a buffer, including, for instance, phosphate buffer, acetate buffer, 
borate buffer, Tris-HCI buffer or the like can be appropriately selected to be used, the buffer having appropriate pH and 
salt concentration for an antigen-antibody reaction. The concentration of each labeled immunochemical component 
during the signal detection is in the range of from 0.005 to 5%, preferably from 0.01 to 0.5%. When the concentration is 

40 too low. the number of particles bound to the capture region is small, so that the detection sensitivity becomes poor. In 
addition, when the concentration is too high, it is not only economically disadvantageous but also there arise problems 
that excessive labeling substances remain on parts other than the capture region, thereby making the signal in the cap- 
ture region unclear. Incidentally, the solution comprising a labeled immunochemical component is simply referred to as 
a labeled immunochemical component solution. 

45 [0034] The kit for immunological detection of the present invention usable for Embodiment A can be preferably used 
in the immunological detection method of the present invention. The kit at least comprises the following ingredients: 

(a) a water-absorbent substrate in which a capture region immobilized with a first immunochemical component 
capable of specifically binding to an analyte is positioned in a given region on a surface thereof; 
so (b) a labeled immunochemical component (first labeled immunochemical component), the first labeled immuno- 
chemical component comprising a second immunochemical component capable of specifically binding to the ana- 
lyte, and a labeling substance, wherein the labeling substance is bound to the second immunochemical 
component; and 

(c) a labeled immunochemical component (second labeled immunochemical component), the second labeled 
55 immunochemical component comprising a third immunochemical component capable of specifically binding to the 
second immunochemical component, and a labeling substance, wherein the labeling substance is bound to the 
third immunochemical component. 
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[0035] The preferred embodiments of the water-absorbent substrate and the first and second labeled immuno- 
chemical components are those preferably usable for the immunological detection method of the present invention as 
described above. 

[0036] The kit of the present invention may further comprise additional ingredients which can be preferably used in 
5 the immunological detection method of the present invention in addition to the ingredients described above. For 
instance, there are cited the above buffers preferably usable for dispersing the f irst and second labeled immunochemi- 
cal components. 

[0037] In Embodiment A-1 . since in the immunochromatography using the krt of the present invention, first an ana- 
lyte and a first labeled immunochemical component are previously bound to a capture region, and thereafter a second 

10 labeled immunochemical component is bound thereto, problems in detection can be avoided which can take place in 
conventional methods that the binding efficiency of the analyte with the first immunochemical component immobilized 
to a capture region, namely the capturing ratio of the analyte in the capture region, is lowered owing to steric hindrance 
of two kinds of the labeled immunochemical components, or that clogging of the immunological complex comprising the 
two kinds of the labeled immunochemical components takes place on the water-absorbent substrate. 

is [0038] In Embodiment A-2, since in the immunochromatography using the kit of the present invention, a liquid of a 
test sample is previously mixed with a first labeled immunochemical component and a second labeled immunochemical 
component, and thereafter developed on a test strip, a sufficient period of time is secured for the formation of a double- 
labeled immunological complex of [analyte-first labeled immunochemical component-second labeled immunochemical 
component]. Therefore, problems in detection can be avoided which can take place in conventional methods that ampfi- 

20 f ication of the detection signal is insufficient because an analyte is captured on a capture region without being doubly 
labeled. 

[0039] In Embodiment A-3, in the immunochromatography using the kit of the present invention, a test sample is 
previously absorbed or applied on a test strip, and a first labeled immunochemical component solution is firstly devel- 
oped thereon, thereby capturing a formed immunological complex comprising an analyte and a first labeled immuno- 

25 chemical component by an immunochemical component specific to the analyte, the immunochemical component being 
immobilized to a capture region; and thereafter, a second labeled immunochemical component solution is further devel- 
oped on a test strip, thereby binding the immunological complex captured on the capture region to the second labeled 
immunochemical component Therefore, problems in detection can be avoided which can take place in the conventional 
methods such as steric hindrance by two kinds of the labeled immunochemical components and clogging of the immu- 

30 nological complex, and consequently, the analyte can be detected at a higher sensitivity. In addition, according to this 
method, since the pretreatment of the test sample is not necessitated, a time period required for detection can be short- 
ened than that of a conventional method. 

[0040] In Embodiment A-4, since in the immunochromatography using the kit of the present invention, the first 
labeled immunochemical component and the second labeled immunochemical component are previously mixed, and 

35 thereafter developed on a test strip, a sufficient period of time is secured for the formation of a double-labeled immuno- 
logical complex of [analyte-first labeled immunochemical component-second labeled immunochemical component]. 
Therefore, problems in detection can be avoided which can take place in conventional methods that amplif ication of the 
detection signal is insufficient because an analyte is captured on a capture region without being doubly labeled, and 
consequently, the analyte can be detected at a higher sensitivity. In addition, according to this method, since the pre- 

40 treatment of the test sample is not necessitated, a time period required for detection can be shortened than a conven- 
tional method, so that more quick detection of the analyte can be made. 

[2] Embodiment B 

45 [0041] Embodiment B is an immunological detection method comprising forming on a capture region an immuno- 
logical complex in which an analyte in a test sample is sandwiched with a first immunochemical component capable of 
specifically binding to the analyte, and a labeled component (first labeled component), the first labeled component com- 
prising a second immunochemical component capable of specifically binding to the analyte. a third immunochemical 
component incapable of binding to the analyte and a labeling substance, wherein the labeling substance is bound to 

so the second and third immunochemical components, wherein the first immunochemical component is immobilized on 
the capture region positioned in a given region on a surface of a water-absorbent substrate; and determining a signal 
of the labeling substance on the capture region, characterized in that the method comprises forming an immunological 
complex in which a labeled component (second labeled component) is bound to the third immunochemical component 
present in a sandwiched immunological complex via a mediating substance, the second labeled component comprising 

55 a fourth immunochemical component capable of specifically binding to the third immunochemical component via the 
mediating substance, and a labeling substance, wherein the labeling substance is bound to the fourth immunochemical 
component, thereby amplifying the signal of the labeling substance. 
[0042] When this embodiment is carried out, there are the following five embodiments. 
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1) Embodiment B-1 

[0043] An immunological detection method, characterized in that the method comprises the following steps: 

(1) from one end, closer to a reagent region than a capture region, of a water-absorbent substrate, wherein the cap- 
ture region immobiDzed with a first immunochemical component capable of specifically binding to an analyte, and 
a reagent region maintained in a form capable of releasing by contact with water a labeled component (first labeled 
component), the first labeled component comprising a second immunochemical component capable of specifically 
binding to the analyte, a third immunochemical component incapable of binding to the analyte and a labeling sub- 
stance, wherein the labeling substance is bound to the second and third immunochemical components, aye posi- 
tioned in a given region on a surface thereof, developing a mixture comprising: 

a solution comprising a test sample; 

a solution comprising a labeled component (second labeled component), the second labeled component com- 
prising a fourth immunochemical component capable of specifically binding to the third immunochemical com- 
ponent via a mediating substance, and a labeling substance, wherein the labeling substance is bound to the 
fourth immunochemical component; and 
a solution comprising the mediating substance; 

(2) binding an immunological complex comprising the analyte, the first labeled component the mediating sub- 
stance and the second labeled component to the first immunochemical component immobilized at the capture 
region, wherein the immunological complex is formed on the water-absorbent substrate, thereby capturing the 
immunological complex; and 

(3) thereafter detecting the analyte by determining a signal of the labeling substance on the capture region. 
[0044] Alternatively, there is the following embodiment. 

[0045] An immunological detection method, characterized in that the method comprises the following steps: 

(1) providing a test sample to a given region between a capture region and one end, closer to a reagent region than 
the capture region, of a water-absorbent substrate, wherein the capture region immobilized with a first immuno- 
chemical component capable of specifically binding to an analyte, and the reagent region maintained in a form 
capable of releasing by contact with water a labeled component (first labeled component), the first labeled compo- 
nent comprising a second immunochemical component capable of specifically binding to the analyte, a third immu- 
nochemical component incapable of binding to the analyte and a labeling substance, wherein the labeling 
substance is bound to the second and third immunochemical components, are positioned in a given region on a 
surface thereof; 

(2) from said one end of a water-absorbent substrate, developing a mixture comprising: 

a solution comprising a labeled component (second labeled component), the second labeled component com- 
prising a fourth immunochemical component capable of specifically binding to the third immunochemical com- 
ponent via a mediating substance, and a labeling substance, wherein the labeling substance is bound to the 
fourth immunochemical component; and 
a solution comprising the mediating substance; 

(3) binding an immunological complex comprising the analyte, the first labeled component, the mediating sub- 
stance and the second labeled component to the first immunochemical component immobilized at the capture 
region, wherein the immunological complex is formed on the water-absorbent substrate, thereby capturing the 
immunological complex; and 

(4) thereafter detecting the analyte by determining a signal of the labeling substance on the capture region. 

[0046] In this Embodiment B-1 , the following reactions are carried out in each step. In other words, from one end of 
the water-absorbent substrate (namely solution-absorbing site), when a mixture comprising: 

a solution comprising a test sample, 

a solution comprising a second labeled component, and 

a solution comprising a mediating substance for mediating binding of third and fourth immunochemical components 
(in the mixture, the mediating substance being specifically bound to the fourth immunochemical component in the 
second labeled component) 
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is added dropwise, and then developed, each component migrates on the water-absorbent substrate along with the 
migration of the solution. When the solution reaches a reagent region, the first labeled component maintained in 
the reagent region is released by contact with water from the reagent region. Further, the second immunochemical 
component in the first labeled component is bound to the analyte in the test sample, and the third immunochemical 

5 component is bound to the fourth immunochemical component in the second labeled component via a mediating 
substance, respectively, thereby further migrating the components on the water-absorbent substrate. Thereafter, 
the formed immunological complex is bound to the first immunochemical component immobilized at a capture 
region, thereby capturing the immunological complex on the capture region. As described above, the labeling sub- 
stance constituting first and second labeled components are assembled and bound at the capture region, so that 

10 a detection signal is amplified, whereby the presence of the analyte can be detected at a higher sensitivity. 

[0047] Another embodiment of the method of the present invention includes a method comprising, instead of add- 
ing dropwise a test sample from a solution-absorbing site in the above method, adding dropwise or applying the test 
sample between the solution-absorbing site and the capture region, and thereafter adding dropwise a mixture compris- 
is ing: 

a solution comprising a second labeled component and 

a solution comprising a mediating substance to the solution-absorbing site, and 

thereafter developing the mixture. In this case, when the mixture reaches the region in which a test sample is added 
20 dropwise or applied, an analyte in the test sample migrates on the water-absorbent substrate along with the com- 
plex of the second labeled component and the mediating substance. When the solution reaches a reagent region, 
the first labeled component maintained in the reagent region is released by contact with water from the reagent 
region. Further, the second immunochemical component in the first labeled component is bound to the analyte in 
the test sample, and the third immunochemical component is bound to the fourth immunochemical component in 
25 the second labeled component via a mediating substance, respectively, thereby further migrating the components 
on the water-absorbent substrate. Thereafter, the formed immunological complex is bound to the first immuno- 
chemical component immobilized at a capture region, thereby capturing the immunological complex on the capture 
region. 

30 2) Embodiment B-2 

10048] An immunological detection method, characterized in that the method comprises the following steps: 

(1) from one end of a water-absorbent substrate, wherein a capture region immobilized with a first immunochemical 
35 component capable of specifically binding to an analyte is positioned in a given region on a surface thereof, 

developing a mixture comprising: 

a solution comprising a labeled component (first labeled component), the first labeled component comprising 
a second immunochemical component capable of specifically binding to the analyte, a third immunochemical 
40 component incapable of binding to the analyte and a labeling substance, wherein the labeling substance is 

bound to the second and third immunochemical components; and 
a solution comprising a test sample; and 

binding an immunological complex of the analyte and the first labeled component to the first immunochemical com- 
45 ponent immobilized at the capture region, wherein the immunological complex is formed in the mixture, thereby 
capturing the immunological complex; 

(2) thereafter developing on the water-absorbent substrate a solution comprising a mediating substance for medi- 
ating binding of the third and fourth immunochemical components, and binding to the third immunochemical com- 
ponent present in the immunological complex captured on the capture region; 

so (3) further developing on the water-absorbent substrate a solution comprising a labeled component (second 
labeled component), the second labeled component comprising a fourth immunochemical component capable of 
specifically binding to the third immunochemical component via a mediating substance, and a labeling substance, 
wherein the labeling substance is bound to the fourth immunochemical component, and 
binding to the mediating substance present in the immunological complex captured on the capture region; 

55 (4) thereafter detecting the analyte by determining a signal of the labeling substance on the capture region. 

[0049] Alternatively, there is the following embodiment. 

[0050] An immunological detection method, characterized in that the method comprises the following steps: 
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(1) providing a test sample to a given region between a capture region and one end of a water-absorbent substrate, 
wherein the capture region immobilized with a first immunochemical component capable of specifically binding to 
an analyte is positioned in a given region on a surface of the water-absorbent substrate; 

(2) from said one end of a water-absorbent substrate, developing a solution comprising a labeled component (first 
labeled component), the first labeled component comprising a second immunochemical component capable of 
specifically binding to the analyte, a third immunochemical component incapable of binding to the analyte, and a 
labeling substance, wherein the labeling substance is bound to the second and third immunochemical components; 
and 

binding an immunological complex comprising the analyte and the first labeled component to the first immuno- 
chemical component immobilized at the capture region, wherein the immunological complex is formed on the 
water-absorbent substrate, thereby capturing the immunological complex; 

(3) thereafter developing on the water-absorbent substrate a solution comprising a mediating substance for medi- 
ating binding of third and fourth immunochemical components, and 

binding to the third immunochemical component present in the immunological complex captured on the capture 
region; 

(4) further developing on the water-absorbent substrate a solution comprising a labeled component (second 
labeled component), the second labeled component comprising a fourth immunochemical component capable of 
specifically binding to the third immunochemical component via a mediating substance, and a labeling substance, 
wherein the labeling substance is bound to the fourth immunochemical component; and 

binding to the mediating substance present in the immunological complex captured on the capture region; and 

(5) thereafter detecting the analyte by determining a signal of the labeling substance on the capture region. 

[0051 ] In this Embodiment B-2, the following reactions are carried out in each step. In other words, from one end of 
the water-absorbent substrate (namely solution-absorbing site), when a mixture comprising: 

a solution comprising a test sample and 

a solution comprising a first labeled component (in the mixture, the analyte and the second immunochemical com- 
ponent in the first labeled component forming a complex) 

is added dropwise and developed, the resulting immunological complex migrates on the water-absorbent substrate 
along with the migration of the solution, and is bound to a first immunochemical component immobilized at a cap- 
ture region, thereby capturing the immunological complex on the capture region. Next, a solution comprising a 
mediating substance for mediating binding of third and fourth immunochemical components is added dropwise, 
and developed on the water-absorbent substrate, whereby the mediating substance is bound to the third immuno- 
chemical component in the immunological complex captured on the capture region. Further, when a solution com- 
prising a second labeled component is added dropwise, and developed on the water-absorbent substrate, the 
mediating substance in the immunological complex captured on a capture region is bound to a fourth immuno- 
chemical component in the second labeled component, thereby forming a complex of pmmobilized first immuno- 
chemical component-analyte-first labeled component-mediating substance-second labeled component]. As 
described above, the labeling substance constituting first and second labeled components is assembled and bound 
at a capture region, so that the detection signal is amplified, whereby the presence of the analyte can be detected 
at a higher sensitivity. 

[0052] In addition, another preferred embodiment includes a method comprising, instead of adding dropwise a test 
sample from a solution-absorbing site in the above method, adding dropwise or applying the test sample between the 
solution-absorbing site and the capture region, and thereafter adding dropwise and developing a solution comprising a 
first labeled component to the solution-absorbing site. In this case, when the solution comprising a first labeled compo- 
nent reaches the region in which a test sample is added dropwise or applied, an analyte in the test sample is bound to 
a second immunochemical component in the first labeled component, thereby forming an immunological complex. 
Thereafter, the immunological complex migrates on the water-absorbent substrate along with the migration of the solu- 
tion, and is bound to the first immunochemical component immobilized on the capture region, thereby capturing the 
immunological complex. 

3) Embodiment B-3 

[0053] An immunological detection method, characterized in that the method comprises the following steps: 

(1 ) from one end of a water-absorbent substrate, wherein a capture region immobilized with a first immunochemical 
component capable of specifically binding to an analyte is positioned in a given region on a surface thereof, devel- 
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oping a mixture comprising: 

a solution comprising a test sample; 

a solution comprising a labeled component (first labeled component), the first labeled component comprising 
5 a second immunochemical component capable of specifically binding to the analyte. a third immunochemical 

component incapable of binding to the analyte and a labeling substance, wherein the labeling substance is 
bound to the second and third immunochemical components; 

a solution comprising a labeled component (second labeled component), the second labeled component com- 
prising a fourth immunochemical component capable of specifically binding to the third immunochemical corn- 
to ponent via a mediating substance, and a labeling substance, wherein the labeling substance is bound to the 
fourth immunochemical component; and 
a solution comprising the mediating substance; 

(2) binding an immunological complex comprising the analyte, the first labeled component, the mediating sub- 
is stance and the second labeled component to the first immunochemical component immobilized at the capture 

region, wherein the immunological complex is formed in the mixture, thereby capturing the immunological complex; 
and 

(3) thereafter detecting the analyte by determining a signal of the labeling substance on the capture region. 

20 [0054] Alternatively, there is the following embodiment. 

[0055] An immunological detection method, characterized in that the method comprises the following steps: 

(1) providing a test sample to a given region between a capture region and one end of a water-absorbent substrate, 
wherein the capture region immobilized with a first immunochemical component capable of specifically binding to 

25 an analyte is positioned in a given region on a surface thereof; 

(2) from said one end of a water-absorbent substrate, developing a mixture comprising: 

a solution comprising a labeled component (first labeled component), the first labeled component comprising 
a second immunochemical component capable of specifically binding to the analyte, a third immunochemical 
30 corrponent incapable of binding to the analyte, and a labeling sitostance, wherein the labeling substance is 

bound to the second and third immunochemical components; 

a solution comprising a labeled component (second labeled component), the second labeled component com- 
prising a fourth immunochemical component capable of specifically binding to the third immunochemical com- 
ponent via a mediating substance, and a iabeiing substance, wherein the iabeiing substance is bound io the 
as fourth immunochemical component; and 

a solution comprising the mediating substance; 

(3) binding an immunological complex comprising the analyte, the first labeled component, the mediating sub- 
stance and the second labeled component to the first immunochemical component immobilized at the capture 

40 region, wherein the immunological complex is formed on the water-absorbent substrate, thereby capturing the 
immunological complex; and 

(4) thereafter detecting the analyte by determining a signal of the labeling substance on the capture region. 

[0056] In this Embodiment B-3, the following reactions are carried out in each step. In other words, from one end of 
45 the water-absorbent substrate (namely solution-absorbing site), when a mixture comprising: 

a solution comprising a test sample, 

a solution comprising a first labeled component, 

a solution comprising a second labeled component and 

so a solution comprising a mediating substance for mediating binding of third and fourth immunochemical components 
(in the mixture, the analyte being bound to the second immunochemical component in the first labeled component, 
and the third immunochemical component in the first labeled component being bound to the fourth immunochemi- 
cal component in the second labeled component via the mediating substance, thereby forming an immunological 
complex of analyte-f irst labeled component-mediating substance-second labeled component) 

55 is added dropwise. and developed, the resulting immunological complex migrates on the water-absorbent substrate 
along with the migration of the solution, and is bound to a first immunochemical component immobilized to a cap- 
ture region, thereby capturing the immunological complex on the capture region. As described above, the labeling 
- substance constituting first and second labeled components is assembled and bound at a capture region, and the 
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detection signal is amplified, whereby the presence of the analyte can be detected at a higher sensitivity. 

10057] In addition, another one embodiment includes a method comprising, instead of adding dropwise a test sam- 
ple from a solution-absorbjng site in the above method, adding dropwise or applying the test sample between the solu- 
tion-absorbing site and the capture region, and thereafter adding dropwise a mixture comprising: 

a solution comprising a first labeled component, 

a solution comprising a second labeled component and 

a solution comprising a mediating substance for mediating binding of third and fourth immunochemical components 
to the solution-absorbing site, and thereafter developing the mixture. In this case, when the mixture reaches the 
region in which a test sample is added dropwise or applied, an analyte in the test sample is bound to a second 
immunochemical component in the complex [first labeled component-mediating substance-second labeled compo- 
nent] formed in the mixed solution. The resulting complex migrates on the water-absorbent substrate along with the 
migration of the solution, and is bound to the first immunochemical component immobilized on the capture region, 
thereby capturing the immunological complex. 

4) Embodiment B-4 

[0058] A method characterized in that a reagent region is positioned between a capture region and one end of a 
water-absorbent substrate, wherein the region is maintained in a form capable of releasing a second labeled compo- 
nent by contact with water, and that the method comprises the following steps: 

(1) from said one end of a water-absorbent substrate, developing a mixture comprising: 

a solution comprising a test sample; 

a solution comprising a first labeled component: and 

a solution comprising a mediating substance: 

(2) binding an immunological complex comprising an analyte, the first labeled component, the mediating substance 
and the second labeled component to a first immunochemical component immobilized at the capture region, 
wherein the immunological complex is formed on the water-absorbent substrate, thereby capturing the immunolog- 
ical complex; and 

(3) thereafter detecting the analyte by determining a signal of a labeling substance on the capture region. 
[0059] Alternatively, there is the following embodiment. 

[0060] A method characterized in thai a reagent region is positioned between a capture region and one end of a 
water-absorbent substrate, wherein the region is maintained in a form capable of releasing a second labeled compo- 
nent by contact with water, and that the method comprises the following steps: 

(1) providing a test sample to a given region between the capture region and said one end of a water-absorbent 
substrate; 

(2) from said one end of a water-absorbent substrate, developing a mixture comprising: 

a solution comprising a first labeled component; and 
a solution comprising a mediating substance; 

(3) binding an immunological complex comprising an analyte, the first labeled component, the mediating substance 
and the second labeled component to a first immunochemical component immobilized at the capture region, 
wherein the immunological complex is formed on the water-absorbent substrate, thereby capturing the immunolog- 
ical complex; and 

(4) thereafter detecting the analyte by determining a signal of a labeling substance on the capture region. 

[0061 ] In this Embodiment B-4, the following reactions are carried out in each step. In other words, from one end of 
the water-absorbent substrate (namely solution-absorbing site), when a mixture comprising: 

a solution comprising a test sample, 

a solution comprising a first labeled component and 

a solution comprising a mediating substance for mediating binding of third and fourth immunochemical components 
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(in the mixture, the anafyte being specifically bound to the second immunochemical component in the first labeled 
component, and the third immunochemical component in the first labeled component being specifically bound to 
the mediating substance, thereby forming a complex) 

is added dropwise, and developed the solution, the resulting complex migrates on the water-absorbent substrate 
s along with the migration of the solution. When the solution reaches the reagent region, the second labeled compo- 

nent maintained in the reagent region is released by contact with water from the reagent region. Further, the fourth 
immunochemical component in the second labeled component is bound to the third immunochemical component 
in the first labeled component via the mediating substance, and further migrates on the water-absorbent substrate. 
Thereafter, the formed immunological complex is bound to the first immunochemical component immobilized to a 
10 capture region, thereby capturing the immunological complex on the capture region. As described above, the labe- 
ling substance constituting first and second labeled components is assembled and bound at a capture region, and 
the detection signal is amplified, whereby the presence of the analyte can be detected at a higher sensitivity. 

[0062] In addition, another embodiment includes a method comprising, instead of adding dropwise a test sample 
is from a solution-absorbing site in the above method, adding dropwise or applying the test sample between the solution- 
absorbing site and the capture region, and thereafter adding dropwise a mixture comprising: 

a solution comprising a first labeled component and 

a solution comprising a mediating substance to the solution-absorbing site, and 

20 thereafter developing the mixture. In this case, when the mixed solution reaches the region in which a test sample 
is added dropwise or applied, an analyte in the test sample is bound to a complex of the first labeled component 
and the mediating substance, and migrates on the water-absorbent substrate. When the solution reaches the rea- 
gent region, the second labeled component maintained in the reagent region is released by contact with water from 
the reagent region. Further, the fourth immunochemical component in the second labeled component is bound to 

25 the third immunochemical component in the first labeled component via the mediating substance, and further 
migrates on the water-absorbent substrate. Thereafter, the formed immunological complex is bound to the first 
immunochemical component immobilized to a capture region, thereby capturing the immunological complex on the 
capture region. 

30 5) Embodiment B-5 

[0063] Art immunological detection method, characterized in that the method comprises the following steps: 

(1) from one end, cioser to a reagent region than a capture region, of a water-absorbent substrate, wherein the cap- 
35 ture region immobilized with a first immunochemical component capable of specifically binding to an analyte, and 

the reagent region maintained in a form capable of releasing by contact with water a labeled component (first 
labeled component) and a labeled component (second labeled component), the first labeled component compris- 
ing a second immunochemical component capable of specifically binding to the analyte, a third immunochemical 
component incapable of binding to the analyte, and a labeling substance, wherein the labeling substance is bound 
40 to the second and third immunochemical components; and the second labeled component comprising a fourth 
immunochemical component capable of specifically binding to the third immunochemical component via a mediat- 
ing substance, and a labeling substance, wherein the labeling substance is bound to the fourth immunochemical 
component, are positioned in a given region on a surface thereof, 
developing a mixture comprising: 

45 

a solution comprising a test sample, and 

a solution comprising the mediating substance; 

(2) binding an immunological complex comprising the analyte, the first labeled component, the mediating sub- 
so stance and the second labeled component to the first immunochemical component immobilized at the capture 

region, wherein the immunological complex is formed on the water-absorbent substrate, thereby capturing the 
immunological complex; and 

(3) thereafter detecting the analyte by determining a signal of the labeling substance on the capture region. 

55 [0064] Alternatively, there is the following embodiment. 

[0065] An immunological detection method, characterized in that the method comprises the following steps: 

(1) providing a test sample to a given region between a capture region and one end, closer to a reagent region than 
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a capture region, of a water-absorbent substrate, wherein the capture region immobilized with a first immunochem- 
ical component capable of specifically binding to an analyte, and the reagent region maintained in a form capable 
of releasing by contact with water a labeled component (first labeled component) and a labeled component (second 
labeled component), the first labeled component comprising a second immunochemical component capable of 

5 specifically binding to the analyte, a third immunochemical component incapable of binding to the analyte, and a 

labeling substance, wherein the labeling substance is bound to the second and third immunochemical components; 
and the second labeled component comprising a fourth immunochemical component capable of specifically bind- 
ing to the third immunochemical component via a mediating substance, and a labeling substance, wherein the 
labeling substance is bound to the fourth immunochemical component, are positioned in a given region on a sur- 

10 face thereof; 

(2) from said one end of a water-absorbent substrate, developing a solution comprising the mediating substance; 

(3) binding an immunological complex comprising the analyte, the first labeled component, the mediating sub- 
stance and the second labeled component to the first immunochemical component immobilized at the capture 
region, wherein the immunological complex is formed on the water-absorbent substrate, thereby capturing the 

75 immunological complex; and 

(4) thereafter detecting the analyte by determining a signal of the labeling substance on the capture region. 

[0066] In this Embodiment B-5, the following reactions are carried out in each step. In other words, from one end of 
the water-absorbent substrate (namely solution-absorbing site), when a mixture comprising: 

20 

a solution comprising a test sample and 

a solution comprising a mediating substance for mediating binding of third and fourth immunochemical components 
is added dropwise, and developed, each component migrates on the water-absorbent substrate along with the 
migration of the solution. When the solution reaches the reagent region, the first and second labeled components 

25 maintained in the reagent region are released by contact with water from the reagent region. Further, the second 
immunochemical component in the first labeled component is bound to the analyte in the test sample, and the third 
immunochemical component is bound to the fourth immunochemical component in the second labeled component 
via the mediating substance, respectively, thereby forming a complex, and further migrates on the water-absorbent 
substrate. Thereafter, the formed immunological complex is bound to the first immunochemical component immo- 

30 bilized to a capture region, thereby capturing the immunological complex at the capture region. As described 
above, the labeling substance constituting first and second labeled components is assembled and bound at a cap- 
ture region, and the detection signal is amplified, whereby the presence of the analyte can be detected at a higher 
sensitivity. 

35 [0067] In addition, another embodiment includes a method comprising, instead of adding dropwise a test sample 
from a solution-absorbing site in the above method, adding dropwise or applying the test sample between the solution- 
absorbing site and the capture region, and thereafter adding dropwise a solution comprising a mediating substance to 
the solution-absorbing site, and then developing the mixture. In this case, when the mixture reaches the region in which 
a test sample is added dropwise or applied, an analyte in the test sample migrates on the water-absorbent substrate 

40 along with the mediating substance. When the solution reaches the reagent region, the first and second labeled com- 
ponents maintained in the reagent region are released by contact with water from the reagent region. Further, the sec- 
ond immunochemical component in the first labeled component is bound to the analyte in the test sample, and the third 
immunochemical component is bound to the fourth immunochemical component in the second labeled component via 
the mediating substance, respectively, thereby forming a complex, and the complex further migrates on the water- 

45 absorbent substrate. Thereafter, the formed immunological complex is bound to the first immunochemical component 
immobilized to a capture region, thereby capturing the immunological complex on the capture region. 
[0068] In any of these Embodiments B-1 to B-5, a separation region capable of separating an analyte from other 
substances contained in a test sample may be further positioned in a given region between a capture region and said 
one end of a water-absorbent substrate, with the proviso that in a case where the test sample is provided to a given 

so region between the capture region and said one end of a water-absorbent substrate, the separation region is positioned 
from the above region, inclusive, to the capture region. 

[0069] In addition, in Embodiments B-1 , B-4 and B-5, a water-absorbent substrate may be a substrate in which a 
separation region capable of separating an analyte from other substances contained in a test sample is further posi- 
tioned in a given region between a capture region and one end closer to a reagent region than the capture region, with 
55 the proviso that in a case where the test sample is provided to a given region between the capture region and said one 
end of a water-absorbent substrate, the separation region is positioned from the above region, inclusive, to the capture 
region. In this case, the separation region is positioned, for instance, in a given region between one end of the water- 
absorbent substrate and the reagent region. 
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[0070] The analyte which can be detected by the method of this Embodiment 8 may be the same as those of 
Embodiment A. The first immunochemical component and the second immunochemical component may be the same 
as those of Embodiment A. When both of the first and second immunochemical components are antibodies, a first anti- 
body and a second antibody may be identical ones or different ones. In addition, as different antibodies, there can be 
5 used two kinds of antibodies recognizing an identical antigenic determinant, or two kinds of antibodies each recognizing 
different antigenic determinants. 

[0071] In the present invention, the third immunochemical component used as the first labeled component and the 
fourth immunochemical component used as the second labeled component are antibodies (which may be a monoclonal 
antibody or a polyclonal antibody, or alternatively may be fragmented antibodies such as H chain, L chain, Fab, F(ab*) 2 . 

10 V H and VJ or antigens (for instance, proteins, peptides, haptenes and the like), the antibodies and antigens of which 
are capable of specifically binding to each other via a mediating substance, wherein the third and fourth immunochem- 
ical components do not possess specific affinity with an analyte and an immobilized first immunochemical component. 
Preferably, these immunochemical components are components which do not further have specific affinity to the sec- 
ond immunochemical component 

is [0072] The mediating substance in the present invention for mediating binding of the third and fourth immunochem- 
ical components is not particularly limited, as long as the mediating substance is a substance capable of forming a com- 
plex of [third immunochemical, component-mediating substance-fourth immunochemical component] by binding 
simultaneously to the third and fourth immunochemical components. Preferably, the mediating substance is an immun- 
ochemical component capable of specifically binding to the third and fourth immunochemical components via an anti- 

20 gen-antibody reaction. In other words, rf the third immunochemical component is an antibody, it is preferable that the 
mediating substance is an antigen recognized by the antibody, or a secondary antibody capable of specifically binding 
to the antibody, and that the fourth immunochemical component is an antibody capable of specifically binding to the 
antigen, or an antigen recognized by the secondary antibody. In this case, when both of the third and fourth immuno- 
chemical components are antibodies, these may be identical antibodies or different ones. On the other hand, when the 

25 third immunochemical component is an antigen, the mediating substance is an antibody capable of specifically binding 
to the antigen, and the fourth immunochemical component is an antigen recognized by the antibody or a secondary 
antibody capable of specifically binding to the antibody. When both of the third and fourth immunochemical components 
are antigens, these may be identical antigens, or different antigens having cross-reactivities with an antibody, which is 
a mediating substance. As the third and fourth immunochemical components and the mediating substance, there can 

30 be appropriately selected those of known ones used in sandwich method or the like to be used. 

[0073] The water-absorbent substrate and the capture region usable for the method of this Embodiment B may be 
the same as those of Embodiment A. In addition, the site at which absorption of the solution comprising a test sample, 
the solution comprising a first labeled component, the solution comprising a second labeled component, the solution 
comprising a mediating substance, and the like is initiated (namely, a soiution-absorbing site) may be the same as ihose 

35 of Embodiment A. The solution-absorbing site is not particularly limited, as long as it does not prevent solutions each 
comprising a test sample, labeled components and a mediating substance from migrating to on a water-absorbent sub- 
strate. 

[0074] In addition, the first labeled component in the method of this Embodiment B is a component which com- 
prises an immunochemical component (second immunochemical component) capable of specifically binding to an ana- 

40 lyte, a third immunochemical component incapable of binding to the analyte, and a labeling substance, wherein the 
labeling substance is bound to the second immunochemical component and the third immunochemical component. 
Also, the second labeled component is a component which comprises an immunochemical component (fourth immun- 
ochemical component) capable of specifically binding to the third immunochemical component via a mediating sub- 
stance, and a labeling substance, wherein the labeling substance is bound to the fourth immunochemical component. 

45 The labeling substances usable herein may be the same as those of Embodiment A, and it is preferable that the labeling 
substance usable for the first and second labeled components is identical. 

[0075] The method for labeling both of the second and third immunochemical components and the fourth immuno- 
chemical component by colored particles may also be the same as those of Embodiment A. 

[0076] The solution comprising a first labeled component the solution comprising a second labeled component, 
so and the solution comprising a mediating substance are prepared by dispersing (dissolving) each of the labeled compo- 
nents or the mediating substance in an appropriate dispersion medium (solvent). The dispersion medium for dispersing 
each of the labeled components or the mediating substance is not particularly limited, as long as it does not inhfort spe- 
cific binding reactions between an analyte and a first labeled component, between the first labeled component and a 
mediating substance, and between the mediating substance and a second labeled component. Preferably, a buffer hav- 
55 ing appropriate pH and salt concentration for the antigen-antibody reaction, including, for instance, phosphate buffer, 
acetate buffer, borate buffer, Tris-HQ buffer or the like can be appropriately selected to be used. The concentration of 
each labeled component during the signal detection is in the range of from 0.005 to 5%. preferably from 0.01 to 0.5%. 
When the concentration is too low, the number of particles bound to the capture region is small, so that the detection 
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sensitivity becomes poor. In addition, when the concentration is too high, it is not only economically disadvantageous 
but also there arise problems that excessive labeling substances remain on parts other than the capture region, thereby 
making the signal in the capture region unclear. 

[0077] In the method of this Embodiment B, the reagent region means a region positioned between the solution- 

5 absorbing site and the capture region of the water-absorbent substrate, wherein the region is maintained in a form 
capable of releasing by contact with water the first labeled component and/or the second labeled component. When 
both of the first and second labeled components are maintained, a first reagent region maintaining a first labeled com- 
ponent and a second reagent region maintaining a second labeled component may be prepared separately, or the first 
and second labeled components are mixed to be maintained in one reagent region. 

10 [0078] The method for preparing a reagent region is not particularly limited, and there can be included, for instance, 
a method comprising applying a solution comprising a labeled component to a given region between a solution-absorb- 
ing site and a capture region of the water-absorbent substrate, and drying under appropriate conditions (for instance, 
lyophilization). Alternatively, a labeled component is dispersed in a water-soluble polymer or a saccharose solution, and 
the dispersed solution is applied onto a water-absorbent substrate, and dried in the same manner. In this method, the 

75 water-soluble polymer or saccharose is easily dissolved in water, and the labeled component is quickly released from 
the substrate, so that the labeled component is capable of reacting with the other labeled component via an analyte in 
a test sample and/or a mediating substance, and at the same time an appropriate viscosity for maintaining a labeled 
component in a given region of the water -absorbent substrate can be obtained by adjusting the concentration of a 
water-soluble polymer or saccharose, thereby making it further advantageous in the aspects that the agglomeration and 

20 denaturation of the labeled component can be prevented during drying, and that the labeled component after drying is 
less likely to be released from the water -absorbent substrate. 

[0079] As the water-soluble polymer, there are preferably used, for instance, polyvinyl pyrrolidones, polyvinyl alco- 
hols, polyethylene glycols, cellulose esters (for instance, methyl cellulose, ethyl cellulose, carboxymethyl cellulose, car- 
boxyethyl cellulose, hydroxyethyl cellulose, cyan ethyl cellulose, and the like), gelatins, and the like. 

25 [0080] The kit for immunochemical detection of the present invention usable for Embodiment B can be preferably 
used in the immunological detection method of the present invention. The kit comprises a water-absorbent substrate in 
which a capture region immobilized with a first immunochemical component capable of specifically binding to an ana- 
lyte is positioned in a given region on a surface thereof; a labeled component (first labeled component), the first labeled 
component comprising a second immunochemical component capable of specifically binding to the analyte, a third 

30 immunochemical component incapable of binding to the analyte. and a labeling substance, wherein the labeling sub- 
stance is bound to the second and third immunochemical components; a labeled component (second labeled compo- 
nent), the second labeled component comprising a fourth immunochemical component capable of specifically binding 
to the third immunochemical component via a mediating substance, and a labeling substance, wherein the labeling sub- 
stance is bound to the fourth immunochemical component; and a mediating substance for mediating binding of the third 

35 and fourth immunochemical components. 

[0081 ] The preferred embodiments for the water-absorbent substrate, the first and second labeled components and 
the mediating substance are those preferably used in the method of the present invention as described above. 
[0082] In one preferred embodiment of the water-absorbent substrate usable for the kit of the present invention, a 
reagent region maintained in a form capable of releasing by contact with water at least one of first and second labeled 

40 components may be further positioned between a capture region and said one end of a water-absorbent substrate. 
[0083] In addition, one preferred embodiment of the water-absorbent substrate usable for the kit of the present 
invention includes a substance in which a separation region capable of separating an analyte from other substances 
contained in a test sample is further positioned in a given region between a capture region and said one end of a water- 
absorbent substrate, with the proviso that in a case where the test sample is added dropwise or applied to a given 

45 region between the capture region and said one end of a water-absorbent substrate, the separation region is positioned 
from the above region, inclusive, to the capture region. 

[0084] Another preferred embodiment of the water-absorbent substrate usable for the kit of the present invention 
includes a substrate in which a separation region capable of separating an analyte from other substances contained in 
a test sample is further positioned in a given region between a capture region and one end closer to a reagent region 
so than the capture region, with the proviso that in a case where the test sample is provided to a given region between the 
capture region and said one end of a water-absorbent substrate, the separation region is positioned from the above 
region, inclusive, to the capture region. In this case, the separation region is positioned in a given region between the 
reagent region and one end of the water-absorbent substrate. 

[0085] In the present invention, it is desired that the separation region has a pore size in a direction to be separated 
55 larger than the sizes of an analyte. each labeled component and a mediating substance, and smaller than other sub- 
stances in a test sample to be separated and removed. In addition, the direction of separation may be a direction of 
developing a labeled component on a water-absorbent substrate, or a direction perpendicular to the above direction. 
Further, after the analyte is separated from other substances in the test sample, the separation region may be removed 
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and then the subsequent assay may be carried out. 

[00861 The materials for the separation region include, for instance, nonwoven fabrics such as rayon and polyes- 
ters, filter paper, glass fiber cloth, glass filter, nitrocellulose filter, polysuffone filter, porous materials, and the like. 
[0087] The kit of the present invention may comprise additional ingredients which can be preferably used in the 
immunological detection method of the present invention in addition to the ingredients described above. For instance 
there are cited the above buffers preferably usable for dispersing the first and second labeled components and the 
mediating substance. 

[3] Embodiment C 

[0088] Embodiment C is a sandwich ed-type immunological detection method wherein at a capture region immobi- 
lized with a first immunochemical component capable of binding to an analyte, the analyte is sandwiched by the first 
immunochemical component and a labeled component comprising a second immunochemical component capable of 
binding to the analyte and a labeling substance, wherein the labeling substance is bound to the second immunochem- 
ical component, characterized in that the immunological detection method comprises forming a complex via binding 
between a biotin and an avidin, and detecting the analyte. 

[0089] When this embodiment is carried out, there are the following three embodiments. 
(1) Embodiment C-1 



[0090] The immunological detection method, characterized in that the method comprises forming a complex of the 
labeling substance via an avidin capable of binding to the biotin, wherein the labeling substance is further bound to a 
biotin [for instance, water-absorbent substrate-first immunochemical conponent-analyte-second immunochemical 
component-labeling substance-biotin-avidin-biotin-labeling substance-second immunochemical substance], thereby 
detecting the analyte by the labeling substance in the complex. 

[0091] In this case, there may be used an avidin which is maintained in a form capable of releasing by contact with 
water in a given region between the capture region and one end of the water-absorbent substrate. 

(2) Embodiment C-2 



[0092] The immunological detection method, characterized in that the method corrprises using as the labeled com- 
ponent a conjugate comprising the second immunochemical component, a first labeling substance and an avidin and 
then reacting the conjugate together with a conjugate comprising a biotin and a second labeling substance thereby 
lorming a complex via binding between the avidin and the biotin [for instance, water-absorbent substrate-first immuno- 
chemical component-analyte-second immunochemical component-first labeling substance-avidin-biotin-second labe- 
ling substance]; and detecting the analyte by the first and second labeling substances in the complex. 
[0093] In this case, there may be used the conjugate comprising a biotin and the second labeling substance which 
is maintained in a form capable of releasing by contact with water in a given region between the capture region and one 
end of the water-absorbent substrate. 



(3) Embodiment C-3 



[0094] Tlie immunological detection method, characterized in that the method corrprises using as the labeled com- 
ponent a conjugate comprising the second immunochemical component, a first labeling substance and a biotin and 
then reacting the conjugate with a conjugate comprising an avidin and a second labeling substance, thereby forming a 
complex via binding between the biotin and the avidin [for instance, water-absorbent substrate-first immunochemical 
component-analyte-second immunochemical component-first labeling substance-biotin-avidin-second labeling sub- 
stance]; and detecting the analyte by the first and second labeling substances in the corrplex. 
[0095] In this case, there may be used the conjugate comprising an avidin and the second labeling substance 
which is maintained in a form capable of releasing by contact with water in a given region between the capture reaion 
and one end of the water-absorbent substrate. 

[0096] The analyte referred to in this embodiment is the same as the analyte described in Embocfiment A. 
[0097] The first immunochemical component and the second immunochemical component each capable of binding 
to the analyte mentioned above are the same ones as the first immunochemical component and the second immuno- 
chemical component as described in Embodiment A, each of which is capable of specifically binding to an analyte to 
be detected, which include antibodies or antigens (here, antigens include proteins, peptides, haptene. and the like), 
wherein those known to be usable for sandwich method or the like, depending upon analytes to be detected are appro- 
priately selected. For instance, when the analyte is an antigen, a corresponding antibody can be used as an immuno- 
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chemical component. In this case, as the first immunochemical component immobilized to a capture region and the 
second immunochemical component used as a constituent for a labeled component, there can be used a polyclonal 
antibody or a monoclonal antibody. When one of the immunochemical components is a monoclonal antibody, it is pref- 
erable that the other immunochemical component is one recognizing an antigenic determinant different from that rec- 
5 ognized by the monoclonal antibody. On the other hand, when an analyte is an antibody, a corresponding antigen can 
be used as an immunochemical component. In this case, as the first immunochemical component and the second 
immunochemical component, there can be used a corresponding antigen and an anti-antibody (anti-immunoglobulin 
antibody) against an antibody, which is the analyte, respectively. 

[0098] The water-absorbent substrate in the present invention is the same one as in the water-absorbent substrate 
10 described in Embodiment A, and it is not particularly limited, as long as it can absorb a test sample comprising an ana- 
lyte including, for instance, serum, blood, urea, feces, saliva, or the like, or it can absorb a dilution prepared by diluting 
the test sample mentioned above with a buffer, and it can absorb a solution comprising a labeled component. The buffer 
used herein is not particularly limited, and includes borate buffer, phosphate buffer, Tris-HCI buffer, and the like. 
[0099] The capture region in the present invention refers to a region in which the first immunochemical component 
is mentioned above is immobilized on the water-absorbent substrate mentioned above. A method for immobilizing a first 
immunochemical component on a water-absorbent substrate (a method for preparing a capture region) is not particu- 
larly limited, and those immobilized by conventionally known physical adsorption method and covalent bonding method 
are preferable. 

[0100] The amount of the first immunochemical component immobilized differs depending upon the immunochem- 

20 ical components used and properties thereof, and the amount is usually about 0.001 to about 10 mg/cm 2 . 

[01 01 ] In addition, it is preferable that the water-absorbent substrate after formation of the capture region is blocked 
with a surfactant, or with a protein or with a water-soluble polymer in order to prevent non-specific adsorption of an ana- 
lyte or a labeled component, wherein the surfactant includes polyoxyethylene(20) sorbitan monolaurate (Tween™ 20), 
polyoxyethylene(20) sorbitan monooleate (Tween™ 80), polyoxyethylene(10) octylphenyl ether (Triton™ X-10O), sodium 

25 dodecylbenzensulfonate, and the like; the protein includes bovine serum albumin, skim milk, casein, and the like; and 
the water-soluble polymer includes polyethylene glycols, polyvinyl alcohols, polyvinyl pyrrolidones, and the like. 
[0102] The labeled component in the present invention as referred to in Embodiment C-1 is a conjugate comprising 
a labeling substance, the second immunochemical component, and further a biotin, wherein the labeling substance is 
bound to the second immunochemical component, wherein the substance is further bound to a biotin; the labeled com- 

30 ponent as referred to in Embodiment C-2 is a conjugate comprising the second immunochemical component, a first 
labeling substance and an avidin; and the labeled component as referred to in Embodiment C-3 is a conjugate compris- 
ing the second immunochemical component, a first labeling substance and a biotin. The labeling substance or the first 
labeling substance used herein is not particularly limited, and the colored particles are preferable from the viewpoint of 
simplicity in detection. The colored particles are not limited, as long as their coloring is visually detectable, and are the 

35 same as the colored particles described in Embodiment A. 

[0103] The biotin is not particularly limited, as long as it is capable of specifically binding to the avidin, which may 
be biotin or derivatives thereof. The biotin derivatives include, for instance, methyl ester of biotin. biotinol, biotinyl co-bro- 
mide, biocytin, desthiobiotin. biotin L-surfoxide, and the like. In particular, biotin and biocytin are preferable. 
[0104] The avidin is not particularly limited, as long as it is capable of specifically binding to the biotin. The avidin 

40 may be those isolated from egg white, or it may be streptoavidin isolated from Streptomyces avidiniL In particular, avidin 
is preferable. 

[0105] As a method for binding the second immunochemical component and a biotin to the colored particles or a 
method for binding the second immunochemical component and an avidin to the colored particles, there can be 
employed conventionally well known methods, including covalent bonding method, physical adsorption method, ionic 

45 bonding method, and the like. From the aspect that the second immunochemical component and a biotin after binding 
to the colored particles, or the second immunochemical component and an avidin after binding to the colored particles, 
are not released therefrom and thus being stable, it is preferable to employ the covalent bonding method. Although the 
color of the colored particles to which the second immunochemical component and a biotin are bound, or to which the 
second immunochemical component and an avidin are bound may be different, it is preferable that the colored particles 

so are identical to each other. 

[01 06] The labeled components obtained in the manner described above can be used by dispersing in a buffer. The 
buffer used herein includes borate buffer, phosphate buffer, Tris-HCI buffer, and the like, and there is appropriately used 
a buffer having pH and a salt concentration so as not to inhibit an antigen-antibody reaction. The amount of the labeled 
component used can be appropriately set in each of the embodiments of the present invention. For instance, the con- 

55 centration of the labeled component in a buffer containing the labeled component is in ranges of from 0.005 to 5% by 
weight, preferably from 0.01 to 0.5% by weight. When the concentration is too low, the number of the colored particles 
bound to a captured region is small, thereby making the coloring poor. In addition, when the concentration is too high, 
there arise such problems that not only it is economically disadvantageous, but also excessive colored particles remain 
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on parts other than the capture region, thereby making the coloring of the capture region unclear (hereinafter, a buffer 
comprising labeled components is also referred to as a labeled component solution). 

[0107] The conjugate comprising a biotin and the second labeling substance usable for the method (Embodiment 
C-2) of the present invention is a conjugate comprising a labeling substance and a biotin, wherein a biotin is bound to 

5 the labeling substance, in which the labeling substance may be the same ones as those in the first labeling substance. 
Although the colors of the colored particles preferably usable for the first labeling substance and the second labeling 
substance may be different, it is preferable that the colored particles are identical to each other. Similarly, the conjugate 
comprising an avidin and the second labeling substance usable for the method (Embodiment C-3) of the present inven- 
tion is a conjugate comprising a labeling substance and an avidin, wherein an avidin is bound to the labeling substance, 

io in which the labeling substance may be the same ones as those in the first labeling substance. Although the colors of 
the colored particles preferably usable for the first labeling substance and the second labeling substance may be differ- 
ent, it is preferable that the colored particles are identical to each other. 

[01 08] As a method for binding a biotin or an avidin to the colored particles, there can be employed conventionally 
well known methods. Including covalent bonding method, physical adsorption method, ionic bonding method, and the 
is like. From the aspect that a biotin or an avidin after binding to the colored particles is not released therefrom and thus 
being stable, it is preferable to employ the covalent bonding method. 

[01 09] As a method of applying an avidin in Embodiment C-1 , a method of applying a conjugate comprising a biotin 
and a second labeled substance in Embodiment C-2, or a method of applying a conjugate comprising an avidin and a 
second labeled substance in Embodiment, it may be maintained in a form capable of releasing by contact with water in 
20 a given region between one end of the water-absorbent substrate and the capture region in which the first immuno- 
chemical component is immobilized, or it may be used by mixing with a labeled component solution. In addition, it may 
be used by mixing with a buffer. The buffer used herein includes the same ones usable for dispersing the labeled com- 
ponent. 

[01 1 0] In the present invention, it is preferable to apply on the water-absort>ent substrate such that in Embodiment 

25 C-1 an avidin is capable of being released from the water-absorbent substrate by contact with water such as a test sam- 
ple, a buffer, or the like, that in Embodiment C-2 a conjugate comprising a biotin and a second labeling substance is 
capable of being released from the water-absorbent substrate by contact with water such as a test sample, a buffer, or 
the like, or that in Embodiment C-3 a conjugate comprising an avidin and a second labeling substance is capable of 
being released from the water-absorbent substrate by contact with water such as a test sample, a buffer, or the like. An 

30 application method includes, for instance, a process comprising applying on a water-absorbent substrate a solution of 
an avidin in Embodiment C-1 . a solution of a conjugate comprising a biotin and a second labeling substance in Embod- 
iment C-2, or a solution of a conjugate comprising an avidin and a second labeling substance in Embodiment C-3; and 
thereafter drying under appropriate conditions. As one embodiment of drying, lyophilization can be employed. Also, a 
labeling subsiance is dispersed in a waier-soiubie poiymer or a saccharose solution, and the dispersion is appiied on a 

35 water-absorbent substrate, and the resulting substrate is similarly dried. In this method, the water-soluble polymer or 
saccharose is readily solubilized, so that the labeling substance is quickly released from the substance to, thereby 
allowing to react with the other labeling substance via an analyte in a test sample and/or a mediating substance. At the 
same time, by adjusting the concentration of the water-soluble polymer or saccharose, there are such an advantage 
that a viscosity appropriate for maintaining the labeling substance in a given region of the water-absorbent substrate 

40 can be obtained, that agglomeration and denaturation of the labeling substance are prevented during drying, or that the 
labeling substance is less likely to be released from the water-absorbent substrate after drying. 
[01 11 ] Since the sandwiched-type immunoassay of the present invention has a high affinity between the avidin and 
the biotin, such that a plurality of biotins are capable of binding to one molecule of an avidin, in Embodiment C-1 , a fur- 
ther higher order complex is formed by binding a large number of biotin-bound labeled components via an avidin to a 

45 complex of an analyte with a first immunochemical component in a capture region. Consequently, there is exhibited an 
effect that a binding signal of the analyte and the first immunochemical component is amplified, so that the detection of 
the colored labeled component is made easy. Similarly in Embodiments C-2 and C-3, when a complex of an analyte 
with a first immunochemical complex in a capture region is bound to a labeled component, a further higher order com- 
plex is formed via a conjugate comprising a biotin and a second labeling substance or a conjugate comprising an avidin 

so and a second labeling substance. Consequently, there is exhibited an effect that a binding signal of an analyte with a 
first immunochemical component is amplified, so that a visual detection is made easy by the colored labeled compo- 
nents and the second labeling substance. 

[01 12] In other words, the complex in the present invention for Embodiment C-1 can be expressed in the simplest 
binding form as water-absorbent substrate-first immunochemical component-analyte-second immunochemical compo- 
55 nent-labeling substance-biotin-avidin-biotin-labeling substance-second immunochemical component Since a plural 
number of the -biotin-labeling substance-second immunochemical component bound to an avidin can be bound to the 
same avidin molecule, it can be expressed as water-absorbent substrate-first immunochemical component-analyte- 
second immunochemical component-labeling substance-biotin-avidin- (biotin-labeling substance-second immuno- 
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chemical component)!!. 

[0113] In addition, since an analyte is further bindable to a second immunochemical component positioned at the 
end of the complex, the analyte is further bound to the second immunochemical component, whereby subsequently 
there can be also bound the -second immunochemical component-labeling substance-biotin-avidin- (biotin-labeling 
5 substance-second immunochemical component)n. In other words, there is formed a complicated complex having a 
structure: 

water-absorbent substrate-first immunochemical component-analyte-second immunochemical component-labeling 
substance-biotin-avidin-(biotin-labeling substance-second immunochemical component)n-[analyte-second immuno- 
chemical component-labeling substance-biotin-avidin-(biotin-labeling substance-second immunochemical compo- 
10 nent)n]n-. 

[0114] These complexes in the present invention are one example, and various complicated complexes via biotin- 
avidin binding are included. 

[0115] In addition, in Embodiment C-2, it can be expressed in the simplest binding form as water-absorbent sub- 
strate-first immunochemical component-analyte-second immunochemical component-first labeling substance-avidin- 
15 biotin-second labeling substance. Since a plural number of the -biotin-second labeling substance bound to an avidin 
can be bound to the same avidin molecule, it can be expressed, for instance, as water-absorbent substrate-first immu- 
nochemical component-analyte-second immunochemical component-first labeling substance-avidin-(biotin-second 
labeling substance)n. 

[0116] The second labeling substance positioned at the end of the complex mentioned above is bound to a large 
so number of biotins, and each of the biotins is further bound to an avidin bound to a different first labeling substance, 
thereby forming various complicated complexes via biotin-avidin binding. 

[0117] In addition, in Embodiment C-3, it can be expressed in the simplest binding form as water-absorbent sub- 
strate-first immunochemical component-analyte-second immunochemical component-first labeling substance-biotin- 
avidin-second labeling substance. In addition, since a plural number of the biotin-first labeling substance-second immu- 
25 nochemical component bound to an avidin can be bound to the same avidin molecule, and the first labeling substance 
is further bound to a large number of biotins, and each of biotins is further bound to an avidin bound to a different sec- 
ond labeling substance, thereby forming various complicated complexes via biotin-avidin binding. 
[0118] In the present invention, the distance between the above capture region and the site at which absorption of 
solutions of a test sample, a labeled component solution, or a mixture comprising a test sample and a labeled compo- 

30 nent solution; a buffer, or the like is initiated (hereinafter also referred to as dropping site) is from 1 to 6 cm, preferably 
from 2 to 4 cm or so. When the distance is too far, there are undesirably likely to cause such problems that the analyte 
and the labeled component do not reach to the capture region, that the sensitivity of the coloring becomes too intensive, 
or that a long period of time is necessary for assaying. On the other hand, when the distance is too close, there are 
undesirably likely to cause such problems that the coloring in the capture region is not uniform but becomes uneven, or 

35 that the sensitivity of the detection signal becomes too low. 

[0119] Embodiments for the immunological detection method of the present invention will be explained below. 
[0120] In Embodiment C-1 , there are exemplified the following two embodiments. In a first errbodiment, as shown 
in Figure 10, a test sample is mixed with a buffer comprising a labeled component 4, and an avidin 8, and the resulting 
mixture is developed from a dropping site 1 1 on a water-absorbent substrate 1 , thereby allowing the mixture to migrate 

40 to a capture region 3 to which a first immunochemical component 2 is immobilized. During this period, a binding of a 
second immunochemical component 6 in the labeled component 4 with an analyte 9, and a binding of a biotin 7 and an 
avidin 8 in the labeled component 4 take place. When the mixture reaches the capture region 3. the first immunochem- 
ical component 2 immobilized on the water-absorbent substrate 1 is bound to the analyte 9, thereby forming a complex 
1 0 [water-absorbent substrate-first immunochemical component-analyte-second immunochemical component-labeling 

45 substance-biotin-avidin-labeling substance], 

[0121] In a second embodiment as shown in Figure 11, from a dropping site 11 on a water-absorbent substrate 1 , 
a test sample is developed along with a buffer comprising a labeled component 4, thereby allowing the mixture to 
migrate to a capture region 3 to which a first immunochemical component 2 is immobilized. In a part way of the migra- 
tion, the mixture reaches a region to which an avidin 8 is applied (avidin region), and the avidin 8 is released by contact 

so with water. Further, during the period in which the solution migrates on the water-absorbent substrate 1 to reach the 
capture region 3 in which a first immunochemical component 2 is immobilized, a binding of a second immunochemical 
component 6 in the labeled component 4 with an anaJyte 9 in the test sample, and a binding of a biotin 7 in the labeled 
component 4 and an avidin 8. wherein the avidin is immobilized on the water-absorbent substrate 1 but released there- 
from by contact with water, take place. When the mixture reaches the capture region 3. the first immunochemical com- 

55 ponent 2 immobilized on the water-absorbent substrate is bound to the analyte 9. thereby forming a complex 1 0 [water- 
absorbent substrate-first immunochemical component-analyte-second immunochemical component-labeling sub- 
stance-biotin-avidin-labeling substrate]. 
- [01 22] The complex 1 0 formed as described above can be visually confirmed, since the colored particles as a labe- 
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ling substance 5 constituting an immunolabeled component are assembled by higher order binding via avidin-biotin, so 
that the coloring is dear. 

[0123] In Embodiment C-2, there are exemplified the following two embodiments. In a first embodiment, as shown 
in Figure 12, a test sample is mixed with a buffer containing a labeled component 4, and a conjugate 8 comprising a 

5 biotin and a second labeling substance, and the resulting mixture is developed from a dropping site 13 on a water- 
absorbent substrate 1, thereby allowing the mixture to migrate to a capture region 3 to which a first immunochemical 
component 2 is immobiGzed. During this period, a binding of a second immunochemical component 6 in the labeled 
component 4 with an analyte 9, and a binding of an avidin 7 in the labeled component 4 with a biotin 10 in the conjugate 
8 comprising a biotin and the second labeling substance take place. When the mixture reaches the capture region 3, 

10 the first immunochemical component 2 immobilized on the water-absorbent substrate 1 is bound to the analyte 9, 
thereby forming a complex 1 1 [water-absorbent substrate-first immunochemical component-analyte-second immuno- 
chemical component-first labeling substance-avidin-biotin-second labeling substrate]. 

[01 24] In a second embodiment, as shown in Figure 13, from a dropping site 1 3 on a water-absorbent substrate 1 , 
a test sample is developed along with a buffer containing a labeled component 4, thereby allowing the mixture to 

15 migrate to a capture region 3 to which a first immunochemical component 2 is immobilized. In a part way of the migra- 
tion, the mixture reaches a reagent region 12 to which the conjugate 8 comprising a biotin and a second labeling sub- 
stance is applied, and the conjugate 8 comprising a biotin and the second labeling substance is released by contact 
with water. Further, during the period in which the mixture migrates on the water-absorbent substrate 1 to reach the 
capture region 3 in which a first immunochemical component 2 is immobilized, a binding of a second immunochemical 

20 component 6 in the labeled component 4 with an analyte 9 in the test sample, and a binding of an avidin 7 in the labeled 
component 4 with a biotin 10 contained in the conjugate 8 comprising a biotin and the second labeling substance, 
wherein the biotin is immobilized on the water-absorbent substrate 1 but released therefrom by contact with water, take 
place. When the solution reaches the capture region 3, the first immunochemical component 2 immobilized on the 
water-absorbent substrate is bound to the analyte 9, thereby forming a complex 1 1 [water-absorbent substrate-first 

25 immunochemical component-analyte-second immunochemical component-first labeling substance-avidin-biotin-sec- 
ond labeling substance]. 

[0125] The complex 1 1 formed as described above can be visually confirmed, since the colored particles as a first 
labeling substance 5 and a second labeling substance 5 are assembled by higher order binding via avidin-biotin. so that 
the coloring is clear. 

30 [0126] In Embodiment C-3, there are exemplified the following two embodiments. In a first embodiment, as shown 
in Figure 14, a test sample is mixed with a buffer comprising a labeled component 4, and a conjugate 8 comprising an 
avidin and a second labeling substance, and the resulting mixture is developed from a dropping site 13 on a water- 
absorbent substrate 1, thereby allowing the mixture to migrate to a capture region 3 to which a first immunochemical 
component 2 is immobilized. During this period, a binding of a second immunochemical component 6 in the iabeied 

35 component 4 with an analyte 9, and a binding of a biotin 7 in the labeled component 4 with an avidin 10 in the conjugate 
8 comprising an avidin and the second labeling substance take place. When the mixture reaches the capture region 3. 
the first immunochemical component 2 immobilized on the water-absorbent substrate 1 is bound to the analyte 9, 
thereby forming a complex 1 1 [water-absorbent substrate-first immunochemical component-analyte-second immuno- 
chemical component-first labeling substance-biotin-avidin-second labeling substance]. 

40 [01 27] In a second embocOment, as shown in Figure 1 5, from a dropping site 1 3 on a water-absorbent substrate 1 , 
a test sample is developed along with a buffer comprising a labeled component 4, thereby allowing the mixture to 
migrate to a capture region 3 to which a first immunochemical component 2 is immobilized. In a part way of the migra- 
tion, the mixture reaches a reagent region 12 to which the conjugate 8 comprising an avidin and a second labeling sub- 
stance is applied, and the conjugate 8 comprising an avidin and the second labeling substance is released by contact 

45 with water. Further, during the period in which the solution migrates on the water-absorbent substrate 1 to reach the 
capture region 3 in which a first immunochemical component 2 is immobilized, a binding of a second immunochemical 
component 6 in the labeled component 4 with an analyte 9 in the test sample, and a binding of a biotin 7 in the labeled 
component 4 with an avidin 10 contained in the conjugate 8 comprising an avidin and the second labeling substance, 
wherein the avidin is immobilized on the water-absorbent substrate 1 but released therefrom by contact with water, take 

so place. When the mixture reaches the capture region 3, the first immunochemical component 2 immobilized on the 
water-absorbent substrate is bound to the analyte 9, thereby forming a complex 1 1 [water-absorbent substrate-first 
immunochemical component-analyte-second immunochemical component-first labeling substance-biotin-avidin-sec- 
ond labeling substance]. 

[0128] The complex 1 1 formed as described above can be visually confirmed, since the colored particles as a first 
55 labeling substance 5 and a second labeling substance 5 are assembled by higher order binding via avidin-biotin. so that 
the coloring is dear. 

[01 29] In the present invention, the water-absorbent substrate comprising a capture region in which a first immun- 
ochemical component is immobilized is also referred to as the immunological test strip of the present invention. 
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[0130] Further, the present invention provides in Embodiment C-1 the immunological test strip mentioned above 
and a kit for immunological detection method comprising the labeled components mentioned above and an avidin; in 
Embodiment C-2 the immunological test strip mentioned above and a kit for immunological detection method compris- 
ing the labeled components mentioned above and a conjugate comprising the biotin and a second labeling substance; 
5 and in Embodiment C-3 the immunological test strip mentioned above and a kit for immunological detection method 
comprising the labeled components mentioned above and a conjugate comprising the avidin and a second labeling 
substance. These kits of the present invention can be suitably used for the immunological detection methods of the 
present invention. 

[01 31 ] The immunological test strip and the labeled components contained in the kit of the present invention are as 
10 defined in the immunological detection method of the present invention mentioned above. 

[0132] The avidin in Embodiment the conjugate comprising a biotin and the second labeling substance in 
Embodiment C-2, and the conjugate comprising an avidin and the second labeling substance, each contained in the kit 
of the present invention are as defined in the immunological detection method of the present invention mentioned 
above, and each is preferably maintained in a form capable of being released by contact with water in a given region 
75 between the capture region and one end of the water-absorbent substrate of the immunological test strip. 

[01 33] The present invention will be described in further detail by means of the following working examples, without 
by no means intending to limit the scope of the present invention thereto. 

Example A-1 Prep aration of Kit for Immunological Detection 

20 

(1) Preparation of First Labeled Immunochemical Component Solution 

[01 34] To 3 ml of a blue-colored carboxylated polystyrene latex particle dispersion [concentration: 5% by weight on 
a sold basis, average particle size: 0.1 pm, in 0.01 M borate buffer (pH 8)] were added 1 ml of a water-soluble carbod- 

25 iimide [1 mg/ml, in 0.01 M borate buffer (pH 8)] and 1 ml of a 1 mg/ml goat IgG anti- Escherichia col/ 0157:H7 antibody 
[manufactured by Kirkegaard & Perry Laboratories Inc.. in 0.01 M borate buffer (pH 8)]. The resulting mixture was 
allowed to react at 10°C for 3 hours, and thereafter, the reaction mixture was washed by centrifugation using borate 
buffer (pH 8) as a washing solution, to prepare a blue-colored latex particle-labeled anil- Escherichia co/i 0157:H7 anti- 
body. The resulting latex particle labeled antibody was suspended in 0.01 M-borate buffer (pH 8) so as to have a con- 

30 centration of 2% by weight on a solid basis. 

(2) Preparation of Second Labeled Immunochemical Component Solution 

[0135] In the same manner as described in the above item (1), to 3 ml of a blue-colored carboxylated polystyrene 
35 latex particle dispersion [concentration: 5% by weight on a solid basis, average particle size: 0.1 urn, in 0.01 M borate 
buffer (pH 8)] were added 1 ml of a water-soluble carbodiimide [1 mg/rnl. in 0.01 M borate buffer (pH 8)] and 1 ml of a 
2 mg/ml rabbit anti-goat IgG antibody (manufactured by Kirkegaard & Perry Laboratories Inc., in 0.01 M borate buffer 
(pH 8)]. The resulting mixture was allowed to react at 1 0°C for 3 hours, and thereafter, the reaction mixture was washed 
by centrifugation using borate buffer (pH 8) as a washing solution, to prepare a blue-colored latex particle-labeled anti- 
40 goat IgG antibody. The resulting latex-labeled antibody was suspended in 0.01 M-borate buffer (pH 8) so as to have a 
concentration of 2% by weight on a solid basis. 

(3) Preparation of Test Strip 

45 [0136] Using a dispenser, 0.5 ^l of a 1 mg/ml rabbit IgG anti- Escherichia co/i 0157:H7 antibody [manufactured by 
Capricorn, in 0.1 M phosphate buffer (pH 7.4)] was applied in a linear form at a site of 30 mm from one end of a nitro- 
cellulose membrane (pore size: 8 jim, 6 mm x 60 mm). This membrane was immersed into an aqueous solution com- 
prising 1% by weight of bovine serum albumin and 0.1% by weight of polyoxyethylene(10) octyl phenyl ether 
(manufactured by Wako Pure Chemical Industries, Ltd.) for 10 minutes, and thereafter dried at 40°C for 2 hours. 

so [0137] Subsequently, to a reverse side of this membrane (opposite side to the antibody-coating surface) was 
adhered together a polyester film (100 nm thickness) using a spray glue. Further, at a site of 0 to 8 mm from the oppo- 
site end to the antibody-coating site was adhered together a polyester nonwoven fabric (6 mm x 8 mm, 2.5 mm thick- 
ness), to prepare a test strip. 

55 Example A-2 Detection of Escherichia col i Ol57:H7 bv Kit for Immunological Detection 

[0138] There was prepared a liquid of a test sample obtained from dispersion of Escherichia coli 01 57:H7 strain in 
0.1 M phosphate buffer (pH 7.4) containing 0.9% by weight NaCI at each concentration shown in Table A-1 . The result- 
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ing liquid of a test sample was mixed with the first labeled antibody solution prepared in item (1) of Example A-1 so as 
to have a concentration of 0.02% by weight on a solid basis, and the mixture was stirred. Thereafter, 60 ^ of a mixture 
was added dropwise to a polyester nonwoven fabric portion of the test strip prepared in item (3) of Example A-1. The 
mixture was developed on the test strip, and thereafter 60 ni of a diluted solution was added dropwise to the above pol- 
5 yester nonwoven fabric portion, the cfiluted solution being prepared by diluting the second labeled antibody solution pre- 
pared in item (2) of Example A-1 with 0.1 M phosphate buffer (pH 7.4) containing 0.9% by weight NaCI so as to have a 
concentration of 0.02% by weight on a solid basis. The presence or absence of coloring on a capture region after 20 
minutes was visually observed. The results are shown in Table A-1. As a comparison, the assay results of the case 
where only the first labeled antibody was used without using a second labeled antibody are also given side by side. 

10 

Example A-3 Detection of Escherichia coli Q157:H7 bv Kit for Immunological Detection 

[01 39] There was prepared a liquid of a test sample obtained from dispersion of Escherichia coli 01 57:H7 strain in 
0.1 M phosphate buffer (pH 7.4) containing 0.9% by weight NaCI at each concentration shown in Table A-1 . The resurt- 

15 ing liquid of a test sample was mixed with the first labeled antibody solution prepared in item (1) of Example A-1 and 
the second labeled antibody solution prepared in item (2) of Example A-1 so as to have a concentration of 0.02% by 
weight each on a solid basis, and the mixture was stirred. Thereafter, 60 nl of the mixture was added dropwise to a pol- 
yester nonwoven fabric portion of the immunological test strip prepared in item (3) of Example A-1. The presence or 
absence of coloring on a capture region after 20 minutes was visually observed. The results are shown in Table A-1 . As 

20 a comparison, the assay results of the case where only the first labeled antibody was used without using a second 
labeled antibody are also given side by side. 

Example A-4 Detection of Escherichia coli Q157:H7 by Kit for Immunolo gical Detection 

25 [0140] There was prepared a test sample obtained from dispersion of Escherichia coli 0157:H7 strain in 0.1 M 
phosphate buffer (pH 7.4) containing 0.9% by weight NaCI at each concentration shown in Table A-1. Two microliters of 
this test sample was allowed to absorb on the front side of the immunological test strip prepared in item (3) of Example 
A-1 at a site 12 to 20 mm from the opposite side to the antibody-applied site. Subsequently, the first labeled antibody 
solution prepared in item (1) of Example A-1 was diluted with 0.1 M phosphate buffer (pH 7.4) containing 0.9% by 

30 weight NaCI so as to have a concentration of 0.02% by weight on a solid basis. Thereafter, 60 nl of the dilution was 
added dropwise to a polyester nonwoven fabric portion of the test strip. The first labeled antibody solution was brought 
into contact with the test sample, and then developed. Thereafter, 60 uJ of a diluted solution was added dropwise to the 
above polyester nonwoven fabric portion, the diluted solution being prepared by diluting the second labeled antibody 
solution prepared in item (2) of Example A-1 with O.i m phosphate buffer (pH 7.4) containing 0.9% by weighi NaCI so 

35 as to have a concentration of 0.02% by weight on a solid basis. The presence or absence of coloring on a capture 
region after 20 minutes was visually observed. The results are shown in Table A-1 . As a comparison, the assay results 
of the case where only the first labeled antibody was used without using a second labeled antibody are also given side 
by side. 

40 Example A-5 Detection of Escherichia coli Q157:H7 bv Kit for Immunological Detection 

[0141] There was prepared a liquid of a test sample obtained from dispersion of Escherichia coli 0157:H7 strain in 
0.1 M phosphate buffer (pH 7.4) containing 0.9% by weight NaCI at each concentration shown in Table A-1 . Two micro- 
liters of this test sample was allowed to absorb on the front side of the immunological test strip prepared in item (3) of 

45 Example A-1 at a site 12 to 20 mm from the opposite side to the antibody-applied site. Subsequently, the first labeled 
antibody solution prepared in item (1) of Example A-1 and the second labeled antibody solution prepared in Hem (2) of 
Example A-1 were mixed, and the resulting mixture was diluted with 0.1 M phosphate buffer (pH 7.4) containing 0.9% 
by weight NaCI so as to have a concentration of 0.02% by weight each on a solid basis. Thereafter, 60 nl of the mixed 
dilution was added dropwise to a polyester nonwoven fabric portion of the immunological test strip prepared in item (3) 

so of Example A-1 . The presence or absence of coloring on a capture region after 20 minutes was visually observed. The 
results are shown in Table A-1 . As a comparison, the assay results of the case where only the first labeled antibody was 
used without using a second labeled antibody are also given side by side. 
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Table A-1 
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+: coloring in the form of a line at a capture region is observed 
-: Coloring in the form of a line at a capture region is not observed. 



Example B-1 preparation of Constituents for Kit for Immunologi cs! Detection 

(1) Preparation of Colored Latex Comprising Water-Dispersible High-Molecular Polymeric Particles 

[0142] With stirring 50 g of styrene monomers, 0.5 g of acrylic acid, 0.2 g of Methylene glycol dimethacrylate, and 
440 g of distilled water at a temperature of 75°C under nitrogen stream, an aqueous solution was added thereto, the 
aqueous solution being prepared by dissolving 0.25 g of potassium persulfate in 10 g of water. The resulting mixture 
was polymerized for 10 hours to give an aqueous dispersion of water-dispersible high-molecular polymeric particles 
having an average particle size of 0.22 um. The polymeric particle dispersion was washed by centrifugation sequen- 
tially with an alkali, an acid and distilled water, and thereafter adjusted so as to have a concentration of 10% by weight 
on a solid basis (carrier particle dispersion). In 20 ml of toluene was dissolved 0.2 g of Sudan blue, and to the resulting 
solution were added 0.2 g of sodium dodecyl sulfate and 100 ml of distilled water, and the mixture was emulsified by an 
ultrasonic dispersion machine. To the mixture was added 30 ml of the above carrier particle dispersion (concentration 
of 10% by weight on a solid basis), and the resulting mixture was stirred at room temperature for 24 hours. After remov- 
ing toluene from this mixture on an evaporator, the resulting product was washed by centrifugation with 0.01 M borate 
buffer (pH 7.5) and adjusted so as to have a concentration of 5% by weight on a solid basis. To 50 ml of this mixture 
were added 5 ml of an aqueous solution of 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (10 mg/ml) 
and 50 m! of an aqueous solution of 0.03 M m-xylenediamine, and the resulting mixture was allowed to react at room 
temperature for 5 hours. This resulting mixture was heat-treated at 75°C for 5 hours, and thereafter washed by centrif- 
ugation with the same buffer as above, and adjusted so as to have a concentration of 1% by weight on a solid basis 
(Sudan blue-stained xylenediamine-spacer particle dispersion). 

(2) Preparation of Solution Comprising First Labeled Component 

[0143] To 1 0 ml of Sudan blue-stained xylenediamine-spacer particle dispersion prepared in the above item (1) was 
added 1 ml of an aqueous solution of glutaraldehyde (0.1 mg/ml), and the resulting mixture was allowed to react at room 
temperature for 2 hours. Thereafter, the reaction mixture was washed by centrifugation with the same buffer as above, 
and adjusted to a dispersion having a concentration of 1% by weight on a solid basis. To 10 ml of this dispersion were 
added respectively 1 ml of an anti-human hemoglobin antibody (rabbit IgG, 10 mg/ml) as a third immunochemical com- 
ponent and 1 ml of an anti-human HBs antibody (rabbit IgG. 5 mg/ml) as a second immunochemical component, and 
the resulting mixture was stirred at 1 0°C for 24 hours. The resulting mixture was washed by centrifugation with the same 
buffer as above, and re-dispersed so as to have a concentration of 1% by weight on a solid basis, to give a solution com- 
prising Sudan blue-stained particle-labeled anti-human hemoglobin antibody-anti-human HBs antibody (first labeled 
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component), in which the antibodies are bound by covalent bonding. 

(3) Preparation of Solution Comprising Second Labeled Component 

[0144] To 10 ml of Sudan blue-stained xylenediamine-spacer partide dispersion prepared in the above item (1) was 
added 1 ml of an aqueous solution of glutaraldehyde (0.1 mg/ml), and the resulting mixture was allowed to react at room 
temperature for 2 hours. Thereafter, the reaction mixture was washed by centrrfugation with the same buffer as above, 
and adjusted to a dispersion having a concentration of 1% by weight on a solid basis. To 10 ml of this dispersion was 
added 2 ml of an anti-human hemoglobin antibody (rabbit IgG, 10 mg/ml) as a fourth immunochemical component, and 
the resulting mixture was stirred at 10°C for 24 hours. The resulting mixture was washed by centrifugation with the, 
same buffer as above, and re-dispersed so as to have a concentration of 1% by weight on a solid basis, to give a solu- 
tion comprising Sudan blue-stained particle-labeled anti-human hemoglobin antibody (second labeled component), in 
which the antibodies are bound by covalent bonding. 

(4) Preparation of Immunological Test Strip 

[01 45] Anti-human HBs antibodies (rabbit IgG) as a first immunochemical component were diluted with 0. 1 M phos- 
phate buffer (pH 7.4), to adjust to an aqueous solution having a final concentration of 1 mg/ml. Ten microliters of this 
aqueous solution was applied to a site 50 mm from one end of a nitrocellulose membrane filter (Toyo Filter Paper, 5 x 
100 mm), and thereafter the resulting filter was immediately allowed to stand at 37°C for 1 hour. Thereafter, the nitro- 
cellulose membrane filter was taken out, and immersed into an aqueous solution of 0.1% bovine serum albumin and 
0.1 % Tween 20 for 1 hour. Subsequently, the nitrocellulose membrane filter was taken out and allowed to stand at room 
temperature for 3 hours, to give a nitrocellulose membrane filter carrying anti-human HBs antibodies. Next a separation 
region for hematocyte (Toyo Filter Paper No.2, 5x10 mm) was positioned near one end (solution-absorbing site) of the 
test strip of the above anti-human HBs antibody-immobilized nitrocellulose membrane filter, to give a test strip compris- 
ing a nitrocellulose membrane filter comprising a capture region and a separation region for hematocyte. 

(5) Preparation of Immunological Test Strip in Which Reagent Region Is Positioned 

[0146] To 1 ml of an aqueous solution of 5% by weight polyvinyl pyrrolidone (viscosity-average molecular weight: 
25,000) was added 0.1 ml of the solution comprising the first labeled component prepared in item (2) of Example B-1 . 
and the resulting mixture was thoroughly mixed. Thereafter, 10 *il of this solution was applied at a site 20 to 30 mm from 
the capture region of the above test strip, and the resulting test strip was dried in a desiccator for 2 days, to give an 
irnmunologicaS iesi strip in which a reageni region is posiiioned. 

Example B-2 Detection of Human HBs A ntigen bv Kit for Immunological Detection 

[0147] To the separation region for hematocyte of the test strip prepared in item (5) of Example B-1 was added 
dropwise 10 *d of a liquid of a test sample prepared by dissolving human HBs antigens in a physiological saline. Imme- 
diately thereafter, 100 |xl of a mixture of a solution comprising hemoglobin antigens (protein concentration: 200 ng/ml) 
and the solution comprising the second labeled component (concentration on a solid basis: 0.2% by weight) prepared 
in item (3) of Example B-1 was added dropwise to the solution-absorbing site, and then developed. The coloring on a 
capture region after 1 0 minutes was visually observed (Figure 5). The results are shown in Table B-1 . 
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Table B-1 



Concentration of HBs 
Antigen ng/ml 


Evaluation Results 


0 


• 


1 


± 


5 


± 


10 


± 


50 


± 


100 


+ 


1,000 


+ 


10,000 


+ 


100,000 


+ 



-: No coloring; 

±: slight coloring; 

and +: intensive coloring. 



Comparative Example B-1 

25 

[0148] To the separation region for hematocyte of the test strip prepared in item (4) of Example B-1 was added 
dropwise 10 of a liquid of a test sample prepared by dissolving human HBs antigens in a physiological saline. Imme- 
diately thereafter, 50 pi of the solution comprising the first labeled component prepared in item (2) of Example B-1 (con- 
centration on a solid basis: 0.2% by weight) was added dropwise to the solution-absorbing site, and then developed. 
30 After 10 minutes, 100 »J of a solution comprising hemoglobin antigens (protein concentration: 200 ng/ml) was added 
dropwise to the solution-absorbing site, and then developed. After additional 10 minutes. 50 fxl of the solution compris- 
ing the second labeled component prepared in item (3) of Example B-1 (concentration on a solid basis: 0.2% by weight) 
was added dropwise to the solution-absorbing site, and then developed. The coloring on a capture region after 10 min- 
utes was visually observed. The results are shown in Table B-2. 

35 



Table B-2 



Concentration of HBs 
Antigen ng/ml 


Evaluation Results 




After Addition of First 
Labeled Component 


After Addition of Hb Anti- 
gen 


After Addition of Second 
Labeled Component 


0 








1 






± 


5 






± 


10 


± 


± 


± 


50 


± 


± 


± 


100 


± 


± 


+ 


1,000 


± 


± 


+ 


10,000 


+ 


+ 


+ 


100,000 


+ 


+ 


+ 



-: No coloring; 

±: slight coloring; 

and +: intensive coloring. 
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Example B-3 Detection of Human HBs Antigen by Kit for Immunological Detection 



[0149] To the separation region for hematocyte of the test strip prepared in item (4) of Example B-1 was added 
dropwise 10 pi of a liquid of a test sample prepared by dissolving human HBs antigens in a physiological saline. Imme- 

5 diately thereafter, 50 ul of the solution comprising the first labeled component prepared in item (2) of Example B-1 (con- 
centration on a solid basis: 0.2% by weight) was added dropwise to the solution-absorbing site, and then developed. 
After 10 minutes, 100 ul of a solution comprising hemoglobin antigens (protein concentration: 200 ng/ml) was added 
dropwise to the solution-absorbing site, and then developed. After additional 10 minutes, 50 uJ of the solution compris- 
ing the second labeled component prepared in item (3) of Example B-1 (concentration on a solid basis: 0.2% by weight) 

10 was added to the solution-absorbing site, and then developed (Figure 6). The coloring on a capture region after 1 0 min- 
utes was visually observed. The results are shown in Table B-3. 



Table B-3 



Concentration of HBs 
Antigen ng/ml 


Evaluation Results 


0 




1 


± 


5 


± 


10 


± 


50 


± 


100 


± 


1,000 


+ 


10,000 


+ 


100,000 


+ 



-: No coloring; 

±: slight coloring; 

and +: intensive coloring. 



35 Comparative Example B-2 

[0150] To the separation region for hematocyte of the test strip prepared in item (4) of Example B-1 was added 
dropwise 1 0 jil of a liquid of a test sample prepared by dissolving human HBs antigens in a physiological saline. Imme- 
diately thereafter. 50 uJ of the solution comprising the first labeled component prepared in item (2) of Example B-1 (con- 
40 centration on a solid basis: 0.2% by weight) was added dropwise to the solution-absorbing site, and then developed. 
The coloring on a capture region after 10 minutes was visually observed. The results are shown in Table B-4. 
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Table B-4 



Concentration of HBs 
Antiaen na/ml 


Evaluation Results 




After Addition of First 
Labeled Component 


0 




1 


- 


5 


- 


10 


± 


50 


± 


100 


± 


1,000 


± 


10.000 


+ 


100,000 


+ 



-: No coloring; ±: 
±: slight coloring; 
and +: intensive coloring. 



Example B-4 Detection of Human HBs Antiaen bv Kit for Immunological Detection 



[0151] To the separation region for hematocyte of the test strip prepared in item (4) of Example B-1 was added 
30 dropwise 10 fJ of a liquid of a test sample prepared by dissolving human HBs antigens in a physiological saline. Imme- 
diately thereafter, 100 nl of a mixture of the solution comprising the first labeled component prepared in item (2) of 
Example B-1 (concentration on a solid basis: 0.2% by weight), the solution comprising hemoglobin antigens (protein 
concentration: 200 ng/m!) and the solution comprising the second labeled component prepared in item (3) of Example 
B-1 (concentration on a solid basis: 0.2% by weight) was added dropwise to the solution-absorbing site, and then devel- 
35 oped. The coloring on a capture region after 10 minutes was visually observed (Figure 7). The results are shown in 
Table B-5. 



Table B-5 



Concentration of HBs 
Antigen ng/ml 


Evaluation Results 


0 




1 


± 


5 


± 


10 


± 


50 


± 


100 


+ 


1,000 


+ 


10,000 


+ 


100,000 


+ ; 



-: No coloring; 

±: slight coloring; 

and +: intensive coloring. 
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Comparative Example B-3 

[0152] To the separation region for hematocyte of the test strip prepared in item (4) of Example B-1 was added 
dropwise 10 nl of a liquid of a test sample prepared by dissolving human HBs antigens in a physiological saline. Imme- 

5 diately thereafter, 50 nl of the solution comprising the first labeled component prepared in item (2) of Example B-1 (con- 
centration on a solid basis: 0.2% by weight) was added dropwise to the solution-absorbing site, and then developed. 
After 10 minutes, 100 of a solution comprising hemoglobin antigens (protein concentration: 200 ng/ml) was added 
dropwise to the solution-absorbing site, and then developed. After additional 10 minutes, 50 of the solution compris- 
ing the second labeled component prepared in item (3) of Example B-1 (concentration on a solid basis: 0.2% by weight) 

w was added to the solution-absorbing site, and then developed. The coloring on a capture region after 10 minutes was 
visually observed. The results are shown in Table B-6. 



Table B-6 



15 


Concentration of HBs 




Evaluation Results 






Antigen ng/ml 












After Addition of First 


After Addition of Hb Anti- 


After Addition of Second 






Labeled Component 


gen 


Labeled Component 


SO 


0 










1 






± 




5 






± 


25 


10 


± 


± 


± 












50 


± 


± 


± 




100 


i 


± 


+ 




1.000 


± 


± 


± 


30 


10,000 


+ 


+ 


+ 




100,000 


+ 


+ 


+ 



-: No coloring; 
±: slight coloring; 
35 and +: intensive coloring. 



Example B-5 Preparation of Immunological Test Strip in Which Reaoent Region Is Positioned 

40 [0153] To 1 ml of an aqueous solution of 5% by weight polyvinyl pyrrolidone (viscosity-average molecular weight: 
25,000) was added 0.1 ml of the solution comprising the second labeled component prepared in item (3) of Example B- 
1, and the resulting mixture was thoroughly mixed. Thereafter, 10 til of this solution was applied to a site 20 to 30 mm 
from the capture region of the above test strip of item (4) of Example B-1 , and the resulting test strip was dried in a des- 
iccator for 2 days, to give an immunological test strip in which a reagent region is positioned. 

45 

Example B-6 Detection of Human HBs Antigen bv Kit for Immunol ogical Detection 

[01 54] To the separation region for hematocyte of the test strip prepared in Example B-5 was added dropwise 1 0 nl 
of a liquid of a test sample prepared by dissolving human HBs antigens in a physiological saline. Immediately thereafter, 
so 100 |il of a mixture of the solution comprising hemoglobin antigens (protein concentration: 200 ng/ml) and the solution 
comprising the first labeled component prepared in item (2) of Example B-1 (concentration on a solid basis: 0.2% by 
weight) was added dropwise to the solution-absorbing site, and then developed. The coloring on a capture region after 
10 minutes was visually observed (Figure 8). The results are shown in Table B-7. 

55 



32 

BNSDOCID: <EP 1020726A1J_> 



EP 1 020 726 A1 



Table B-7 



vyonceniraxion ot nbs 
Antigen ng/m! 


Evaluation Results 




After Addition of First 
Labeled Component 


After Addition of Hb Anti- 
gen 


After Addition of Second 
Labeled Component 


0 


- 


- 


- 


1 






± 


5 






± 


10 


± 


± 


± 


50 


± 


± 


± 


100 


± 


± 


+ 


1,000 


± 


± 


+ 


10,000 


+ 


+ 


+ 


100,000 


+ 


+ 


+ 



No coloring; 
±: slight coloring; 
and +: intensive coloring. 



Comparative Example B-4 

[0155] An assay for human Hbs antigen was carried out in the same manner as in Example B-6 except for using 
30 only the first labeled component prepared in item (2) of Example B-1 without using second labeled component or hemo- 
globin antigens which were a mediating substance. Specifically, to the separation region for hematocyte of the test strip 
prepared in Example B-5 was added dropwise 10 ^ of a liquid of a test sample prepared by dissolving human HBs anti- 
gens in a physiological saline. Immediately thereafter, 50 *J of the solution comprising the first labeled component (con- 
centration on a solid basis: 0.2% by weight) was added dropwise to the solution-absorbing site, and then developed. 
35 The coloring on a capture region after 10 minutes was visually observed. The results are shown in Table B-8. 



Table B-8 



Concentration of HBs 
Antigen ng/ml 


After Addition of First 
Labeled Component 


0 




1 




5 




10 


± 


50 


± 


100 


± 


1,000 


± 


10.000 


+ 


100,000 


+ 



55 -: No coloring; 

±: slight coloring; 

and +: intensive coloring. 
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Example B-7 Preparation of Immunological Test Strip in Which Reag ent Region Is Positioned 

[0156] To 1 ml of an aqueous solution of 5% by weight polyvinyl pyrrolidone (viscosity-average molecular weight: 
25,000) was added 0.1 ml each of the solution comprising the first labeled component prepared in item (2) of Example 
B-1 and the solution comprising the second labeled component prepared in item (3) of Example B-1, and the resulting 
mixture was thoroughly mixed. Thereafter, 10 ^ of the resulting mixture was applied to a site 40 to 50 mm from the cap- 
ture region of the above test strip of item (4) of Example B-1 , and the resulting test strip was dried in a desiccator for 2 
days, to give an immunological test strip in which a reagent region is positioned. 

Example B-8 Detection of Human HBs Antigen by Kit for Immunological Detection 

[0157] To the separation region for hematocyte of the test strip prepared in Example B-7 was added dropwise 10 nl 
of a liquid of a test sample prepared by dissolving human HBs antigens in a physiological saline. Immediately thereafter, 
100 pi of the solution comprising hemoglobin antigens (protein concentration: 200 ng/ml) was added dropwise to the 
solution-absorbing site, and then developed. The coloring on a capture region after 10 minutes was visually observed 
(Figure 9). The results are shown in Table B-9. 



Table B-9 



Concentration of HBs 
Antigen ng/ml 


Evaluation Results 


0 




1 


± 


5 


± 


10 


± 


50 


± 


100 


+ 


1.000 


+ 


10,000 


+ 


100.000 


+ 



-: No coloring; 

±: slight coloring; 

and +: intensive coloring. 



cpmpgrative Sample P-5 

[01 58] To the separation region for hematocyte of the test strip prepared in Example B-7 was added dropwise 1 0 jil 
of a liquid of a test sample prepared by dissolving human HBs antigens in a physiological saline. Immediately thereafter, 
50 |J of the solution comprising the first labeled component (concentration on a solid basis; 0.2% by weight) prepared 
in item (2) of Example B-1 was added dropwise to the solution-absorbing site, and then developed. After 10 minutes, 
100 nJ of a solution comprising hemoglobin antigens (protein concentration: 200 ng/ml) was added dropwise to the solu- 
tion-absorbing site, and then developed. After additional 1 0 minutes, 50 fxl of the solution comprising the second labeled 
component prepared in item (3) of Example B-1 (concentration on a solid basis: 0.2% by weight) was added to the solu- 
tion-absorbing site, and then developed. The coloring on a capture region after 10 minutes was visually observed. The 
results are shown in Table B-10. 
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Table B-10 



I Concentration of HBs 
Antigen ng/ml 


Evaluation Results 




After Addition of First 
Labeled Component 


After Addition of Hb Anti- 
gen 


After Addition of Second 
Labeled Component 


0 








1 








5 






± 


10 


± 


± 


± 


50 


± 


± 


± 


100 


± 


± 


+ 


1,000 


± 


± 


+ 


10,000 


+ 


+ 


+ 


100,000 


+ 


+ 


+ 



-: No coloring; 

±: slight coloring; 

and +: intensive colouring. 



Example C-1 

[Preparation of Water-Dispersible High-Molecular Polymeric Particles] 

30 

[0159] With stirring 50 g of styrene monomers, 0.5 g of acrylic acid. 0.2 g of triethylene glycol dimethacrylate, and 
440 g of distilled water at a temperature of 75°C under nitrogen stream, an aqueous solution prepared by dissolving 
0.25 g of potassium persulfate in 1 0 g of water was added to the stirred mixture. The resulting mixture was polymerized 
for 10 hours to give an aqueous dispersion of water-dispersible high-molecular polymeric particles having an average 
35 particle size of 0.22 um. 

[0160] The resulting polymeric particle dispersion was washed by centrifugation sequentially with an alkali, an acid 
and distilled water, and thereafter adjusted so as to have a concentration of 10% by weight on a solid basis (carrier par- 
ticle dispersion). 

[0161] A 0.2 g Sudan blue was dissolved in 20 ml of toluene, and 0.2 g of sodium dodecyl sulfate and 100 ml of 
40 distilled water were added thereto. Thereafter, the resulting mixture was emulsified by an ultrasonic dispersion machine. 
[01 62] Thirty mill inters of the above carrier particle dispersion (concentration of 1 0% by weight on a solid basis) was 
added to the obtained emulsion, and the resulting mixture was stirred at room temperature for 24 hours. After removing 
toluene from this mixture with an evaporator, the resulting product was washed by centrifugation with 0.01 M borate 
buffer (pH 7.5) and adjusted so as to have a concentration of 5% by weight on a solid basis. 
45 [01 63] To 50 ml of this mixture were added 5 ml of an aqueous solution of 1 -ethyl-3-(3-dimethylaminopropyl)carbo- 
diimide hydrochloride (10 mg/ml) and 50 ml of an aqueous solution of 0.03 M m-xylenediamine. After reacting the 
resulting mixture at room temperature for 5 hours, the reacted mixture was heat-treated at 75°C for 5 hours. Thereafter, 
the resulting mixture was washed by centrifugation with the same buffer as above, and adjusted so as to have a con- 
centration of 1% by weight on a solid basis (Sudan blue-stained xylenediamine-spacer particle dispersion). 

50 

[Preparation of Labeled Component] 

[0164] To 10 ml of the above Sudan blue-stained xylenediamine-spacer particle dispersion was added 1 ml of an 
aqueous solution of glutaraldehyde (0.1 mg/ml). and the resulting mixture was allowed to react at room temperature for 
55 2 hours. Thereafter, the reaction mixture was washed by centrifugation with the same buffer as above, and adjusted to 
a dispersion having a concentration of 1% by weight on a solid basis. To 10 ml of the obtained dispersion were added 
1 mg of biocytin and 1 ml of an anti-human HBs antibody (rabbit IgG, 5 mg/ml), and the resulting mixture was stirred at 
10°C for 24 hours. The resulting mixture was washed by centrifugation with the same buffer as above, and re-dispersed 
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so as to have a concentration of 1% by weight on a solid basis, to give a Sudan blue-stained particle-labeled biocytin- 
anti-human HBs antibody (labeled component), in which the antfoodies are bound by covalent bonding. 

[Preparation of Capture Region] 

5 

[0165] Anti-human HBs antibodies (rabbit IgQ) were diluted with 0.1 M phosphate buffer (pH 7.4), to prepare an 
aqueous solution having a final concentration of 1 mg/ml. Ten microliters of this aqueous solution was applied to a site 
of 2 cm from one end of a nitrocellulose membrane filter (Toyo niter Paper, 5 x 100 mm), and immediately thereafter 
the resulting filter was allowed to stand at 37°C for 1 hour. Thereafter, the nitrocellulose membrane filter was taken out. 
10 and immersed into an aqueous solution of 0.1% bovine serum albumin and 0.1% Tween 20 for 1 hour. 

[0166] Subsequently, the nitrocellulose membrane filter was taken out, and allowed to stand at room temperature 
for 3 hours with air-drying, to give a nitrocellulose membrane filter (immunological test strip) having a capture region in 
which the anti-human HBs antfoodies were immobilized and at one end of the filter a receiver of nonwoven fabric (5 mm 
x 10 mm). 

15 

[Detection of Human HBs] 

[0167] A test sample prepared by dissolving human HBs antigens in a physiological saline, the labeled compo- 
nents, and a mixture comprising avidin (concentration on a solid basis: 0.2% by weight) were mixed, and 1 00 pi of this 
20 mixture was added dropwise from one end of the above immunological test strip (receiver), and then developed. The 
coloring on a capture region after 20 minutes was observed. The results are shown in Table C-1. 

Example C-2 

25 [01 68] A Sudan blue-stained particle-labeled biocytin-anti-human HBs antibody (labeled component) was obtained 
in the same manner as in Example C-1. 

[Preparation of Capture Region and Avidin Region] 

30 [0169] Anti-human HBs antibodies (rabbit IgG) were diluted with 0.1 M phosphate buffer (pH 7.4), to prepare an 
aqueous solution having a final concentration of 1 mg/ml. Ten microliters of this aqueous solution was applied to a site 
of 2 cm from one end of a nitrocellulose membrane filter (Toyo Filter Paper, 5 x 100 mm), and immediately thereafter 
the resulting filter was allowed to stand at 37°C for 1 hour. Thereafter, the nitrocellulose membrane filter was taken out, 
and immersed into an aqueous solution of 0.1% bovine serum albumin and 0.1% Tween 20 for 1 hour. 

35 [0170] Subsequently, the nitrocellulose membrane filter was taken out, and allowed to stand at room temperature 
for 3 hours, to give a nitrocellulose membrane filter (immunological test strip) having a capture region in which the anti- 
human HBs antibodies were immobilized and at one end of the filter a receiver of nonwoven fabric (5 mm x 10 mm). 
Thereafter. 10 ^1 of a solution prepared by dissolving avidin (1 mg/ml) in 0.1 M phosphate buffer (pH 7.4) was applied 
to a part between the capture region and receiver of the above immunological test strip, and immediately thereafter, the 

40 resulting test strip was allowed to stand at 37°C for 1 hour, to give an immunological test strip comprising an avidin 
region. 

[Detection of Human HBs] 

45 [0171] From one end on the avidin region-side of the above immunological test strip, 100 nl of a mixture of a test 
sample prepared by dissolving human HBs antigens in a physiological saline, and the labeled components (concentra- 
tion on a solid basis: 0.2% by weight) was added dropwise to the receiver, and then developed. The coloring on a cap- 
ture region after 20 minutes was observed. 
[01 72] The results are shown in Table C-1 . 

50 



55 
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Table C-1 



Concentration of HBs 


Evaluation Results 


Evaluation Results 


Antigen ng/ml 


Example C-1 


Example C-2 


0 


- 


- 


0.25 


± 


± 


0.5 


± 


± 


1 


± 


± 




+ 


+ 


10 


+ 


+ 


100 


+ 


+ 


1.000 


+ 


+ 


10,000 


+ 


+ 



-: No coloring; 

±: slight coloring; 

and +: intensive coloring. 



[0173J From Table C-1 . the detection sensitivity for human HBs antigen according to the immunological method of 
25 the present invention was about 0.25 ng/ml. 

Comparative Example C-1 

[0174] In the same manner as in Example C-1 , there were obtained a nitrocellulose membrane filter in which the 
30 anti-human HBs antibodies were immobilized, and a Sudan blue-stained particle-labeled anti-human HBs antibody 
(labeled component). 

[01 75] From one end of the test strip comprising the above nitrocellulose membrane filter, 1 00 of a mixture of a 
test sample prepared by dissolving human HBs antigens in a physiological saline and the labeled components (concen- 
tration on a solid basis: 0.2% by weight) was added dropwise. The coloring on a capture region after 20 minutes was 
35 observed. The results are shown in Table C-2. 



Table C-2 



Concentration of HBs 
Antigen ng/ml 


Evaluation Results Com- 
parative Example C-1 


0 




0.25 




0.5 




1 




5 




10 


± 


100 


± 


1.000 


+ 


10,000 


+ ' 



•: No coloring; 

±: slight coloring; 

and +: intensive coloring. 
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[0176] From Table C-2, the detection sensitivity for human HBs antigen according to the immunological method of 
the comparative example was about 10 ng/ml. Therefore, it is found that the sensitivity of the immunological method of 
the present invention increases about 40 times compared to a conventional method. 

5 Example C-3 

[Preparation of Labeled Component] 

[0177] One milliliter of an aqueous solution of glutaraldehyde (0.1 mg/ml) was added to 10 ml of a Sudan blue- 
10 stained xylenediamine-spacer particle dispersion obtained in the same manner as in Example C-1, and the resulting 
mixture was allowed to react at room temperature for 2 hours. Thereafter, the resulting reaction mixture was washed by 
centrifugation with the same buffer as in Example C-1 , and adjusted to a dispersion having a concentration of 1% by 
weight on a solid basis. To 10 ml of the obtained dispersion were added 1 mg of avidin and 1 ml of an anti-human HBs 
antibody (rabbit IgG, 5 mg/ml). and the resulting mixture was stirred at 10°C for 24 hours. The resulting mixture was 
15 washed by centrifugation with the same buffer as above, and re-dispersed so as to have a concentration of 1% by 
weight on a solid basis, to give a Sudan blue-stained particle-labeled avidin-anti-human HBs antibody (labeled compo- 
nent), in which the antibodies are bound by covalent bonding. 

[Preparation of Conjugate Comprising Biotin and Second Labeling Substance] 

20 

[0178] One milliliter of an aqueous solution of glutaraldehyde (0.1 mg/ml) was added to 10 ml of a Sudan blue- 
stained xylenediamine-spacer particle dispersion obtained in the same manner as in Example C-1 , and the resulting 
mixture was allowed to react at room temperature for 2 hours. Thereafter, the resulting reaction mixture was washed by 
centrifugation with the same buffer as in Example C-1 , and adjusted to a dispersion having a concentration of 1% by 
25 weight on a solid basis. To 10 ml of this dispersion was added 1 mg of biotin, and the resulting mixture was stirred at 
1 0°C for 24 hours. The resulting mixture was washed by centrifugation with the same buffer as above, and re-dispersed 
so as to have a concentration of 1% by weight on a solid basis, to give a Sudan blue-stained particle-labeled biotin (con- 
jugate comprising biotin and the second labeling substance), in which biotin is bound by covalent bonding. 

30 [Preparation of Capture Region] 

[0179] In the same manner as in Example C-1 , there was obtained a nitrocellulose membrane fitter (immunological 
test strip) having a capture region in which the anti-human HBs antibodies were immobilized and at one end a receiver 
of nonwoven fabric (5x10 mm). 

35 

[Detection of Human HBs] 

[0180] A test sample prepared by dissolving human HBs antigens in a physiological saline, the labeled components 
(concentration on a solid basis: 0.2% by weight), and the conjugate comprising biotin and a second labeling substance 
40 (concentration on a solid basis: 0.2% by weight) were mixed, and 100 uJ of this mixture was added dropwise from one 
end of the above immunological test strip (receiver), and then developed. The coloring on a capture region after 20 min- 
utes was observed. The results are shown in Table C-3. 

Example C-4 

45 

[0181] A Sudan blue-stained particle-labeled avidin-anti-human HBs antibody (labeled component) was obtained 
in the same manner as in Example C-3. Also, a Sudan blue-stained particle-labeled biotin (conjugate comprising biotin 
and the second labeling substance) was obtained in the same manner as in Example C-3. 

so [Preparation of Capture Region] 

[0182] Anti-human HBs antibodies (rabbit IgG) were diluted with 0.1 M phosphate buffer (pH 7.4), to prepare an 
aqueous solution having a final concentration of 1 mg/ml. fen microliters of this aqueous solution was applied to a site 
of 2 cm from one end of a nitrocellulose membrane filter (Toyo Filter Paper, 5 x 100 mm), and immediately thereafter 
55 the resulting filter was allowed to stand at 37°C for 1 hour. Thereafter, the nitrocellulose membrane filter was taken out. 
and immersed into an aqueous solution of 0.1% bovine serum albumin and 0.1% Tween™ 20 for 1 hour. 
[0183] Subsequently, the nitrocellulose membrane filter was taken out, and allowed to stand at room temperature 
for 3 hours with air-drying, to give a nitrocellulose membrane filter (immunological test strip) having a capture region in 
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which the anti-human HBs antibodies were immobilized and at one end of the filter a receiver of nonwoven fabric (5 x 
10 mm). 

[Preparation of Reagent Region] 

5 

[0184] Ten microliters of a solution prepared by dissolving a conjugate comprising biotin and the second labeling 
substance (concentration on a solid basis: 0.02%) in 0.1 M phosphate buffer (pH 7.4) was applied to a 1.5-cm-part 
between the capture region and receiver of the above immunological test strip, and immediately thereafter, the resulting 
test strip was allowed to stand at 37°C for 1 hour, to give an immunological test strip further comprising a reagent 
io region. 

[Detection of Human HBs] 

[0185] One hundred microliters of a mixture of a liquid of a test sample prepared by dissolving human HBs antigens 
15 in a physiological saline, and a solution of the labeled components (concentration on a solid basis: 0.2% by weight) was 
added dropwise to the receiver, and then developed. The coloring on a capture region after 20 minutes was observed. 
The results are shown in Table C-3. 



Table C-3 



Concentration of HBs 
! Antigen ng/ml 


Evaluation Results 
Example C-3 


Evaluation Results 
Example C-4 


0 






0.25 


± 


± 


0.5 


± 


± 


1 


± 


± 


5 


+ 


+ 


10 


+ 


+ 


100 


+ 


+ 


1,000 


+ 


+ 


10,000 


+ 


+ 



-: No coloring; 

±: slight coloring; 

and +: intensive coloring. 
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[0186] From Table C-3. the detection sensitivity for human HBs antigen according to the immunological method of 
the present invention was about 0.25 ng/ml. Therefore, it is found that the sensitivity of the immunological method of the 
present invention increases about 40 times compared to the method of Comparative Example C-1. 

45 Example C-5 

[Preparation of Labeled Component] 

[0187] One milliliter of an aqueous solution of glutar aldehyde (0.1 mg/ml) was added to 10 ml of a Sudan blue- 
so stained xylenediamine-spacer particle dispersion obtained in the same manner as in Example C-1, and the resulting 
mixture was allowed to react at room temperature for 2 hours. Thereafter, the resulting reaction mixture was washed by 
centrifugation with the same buffer as in Example C-1, and adjusted to a dispersion having a concentration of 1% by 
weight on a solid basis. To 10 ml of the obtained dispersion were added 1 mg of biotin and 1 ml of an anti-human HBs 
antibody (rabbit IgG, 5 mg/ml), and the resulting mixture was stirred at 10°C for 24 hours. The resulting mixture was 
55 washed by centrifugation with the same buffer as above, and re-dispersed so as to have a concentration of 1% by 
weight on a solid basis, to give a Sudan blue-stained particle-labeled biotin-anti-human HBs antibody (labeled compo- 
nent), in which the antibodies are bound by covalent bonding. 
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[Preparation of Conjugate Comprising Avidin and Second Labeling Substance] 

[0188] One milliliter of an aqueous solution of glutaraldehyde (0.1 mg/ml) was added to 10 ml of a Sudan blue- 
stained xylenediamine-spacer particle dispersion obtained in the same manner as in Example C-1 , and the resulting 

5 mixture was allowed to react at room temperature for 2 hours. Thereafter, the resulting reaction mixture was washed by 
centrifugation with the same buffer as in Example C-1, and adjusted to a dispersion having a concentration of 1% by 
weight on a solid basis. To 10 ml of this dispersion was added 1 mg of avidin, and the resulting mixture was stirred at 
1 0°C for 24 hours. The resulting mixture was washed by centrifugation with the same buffer as above, and re-dispersed 
so as to have a concentration of 1% by weight on a solid basis, to give a Sudan blue-stained particle-labeled avidin 

10 (conjugate comprising avidin and the second labeling substance), in which the avidin is bound by covalent bonding. 

[Preparation of Capture Region] 

[0189] In the same manner as in Example C-1 , there was obtained a nitrocellulose membrane f ifter (immunological 
is test strip) having a capture region in which the anti-human HBs antibodies were immobilized and at one end of the filter 
a receiver of nonwoven fabric (5x10 mm). 

[Detection of Human HBs] 

20 [0190] A test sample prepared by dissolving human HBs antigens in a physiological saline, the labeled components 
(concentration on a solid basis: 0.2% by weight), and the conjugate comprising avidin and the second labeling sub- 
stance (concentration on a solid basis: 0.2% by weight) were mixed. From one end of the above immunological test strip 
(receiver), 100 nl of this mixture was added dropwise. and then developed. The coloring on a capture region after 20 
minutes was observed. The results are shown in Table C-4. 

25 

Example C-6 

[0191] A Sudan blue-stained particle-labeled biotin-anti-human HBs antibody (labeled component) was obtained in 
the same manner as in Example C-5. Also, a Sudan blue-stained particle-labeled avidin (conjugate comprising avidin 
30 and the second labeling substance) was obtained in the same manner as in Example C-5. 

[Preparation of Capture Region] 

[0132] Anti-human HBs antibodies (rabbit IgG) were diluted with 0.1 M phosphate buffer (pn 7.4), to prepare an 
35 aqueous solution having a final concentration of 1 mg/ml. Ten microliters of this aqueous solution was applied to a site 

of 2 cm from one end of a nitrocellulose membrane filter (Toyo Filter Paper, 5 x 100 mm), and immediately thereafter 

the resulting filter was allowed to stand at 37°C for 1 hour. Thereafter, the nitrocellulose membrane filter was taken out, 

and immersed into an aqueous solution of 0.1% bovine serum albumin and 0.1% Tween™ 20 for 1 hour. 

[0193] Subsequently, the nitrocellulose membrane filter was taken out, and allowed to stand at room temperature 
40 for 3 hours with air-drying, to give a nitrocellulose membrane filter (immunological test strip) having a capture region in 

which the anti-human HBs antibodies were immobilized and at one end of the filter a receiver of nonwoven fabric (5 x 

10 mm). 

[Preparation of Reagent Region] 

45 

[0194] Ten microliters of a solution prepared by dissolving the conjugate comprising avidin and the second labeling 
substance (concentration on a solid basis: 0.02%) in 0.1 M phosphate buffer (pH 7.4) was applied to a 1.5-cm-part 
between the capture region and receiver of the above immunological test strip, and immediately thereafter, the resulting 
test strip was allowed to stand at 37°C for 1 hour, to give an immunological test strip further comprising a reagent 
so region. 

[Detection of Human HBs] 

[01 95] One-hundred microliters of a mixture of a liquid of a test sample prepared by dissolving human HBs antigens 
55 in a physiological saline, and a solution of the labeled components (concentration on a solid basis: 0.2% by weight) was 
added dropwise to the receiver, and then developed. The coloring on a capture region after 20 minutes was observed. 
The results are shown in Table C-4. 
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Table C-4 



Concentration of HBs 
Antigen ng/ml 


Evaluation Results 
Example C-5 


Evaluation Results 
Example C-6 


0 


- 


- 


0.25 


± 


± 


0.5 


± 


± 


1 


± 


± 


5 


+ 


+ 


10 


+ 


+ 


100 


+ 


+ 


1,000 


+ 


+ 


10,000 


+ 


+ 



-: No coloring; 

±: slight coloring; 

and +: intensive coloring. 



[0196] From Table C-4, the detection sensitivity for human HBs antigen according to the immunological method of 
the present invention was about 0.25 ng/ml. Therefore, it is found that the sensitivity of the immunological method of the 
present invention increases about 40 times compared to the method of Comparative Example C-1. 

INDUSTRIAL APPLICABILITY 

[0197] According to the present invention, there is provided a rapid, simple and highly sensitive immunological 
detection method, and a kit usable for the method. 

Claims 

1 . An immunological detection method for detecting an analyte by using a water-absorbent substrate in which a cap- 
ture region immobilized with a first immunochemical component capable of specifically binding to the analyte is 
positioned in a given region on a surface thereof, wherein the immunological detection method is characterized by 
the use of: 

(1) a solution comprising a labeled immunochemical component (first labeled immunochemical component) 
comprising a second immunochemical component capable of specifically binding to the analyte and a labeling 
substance, wherein the labeling substance is bound to the second immunochemical component; and 

(2) a solution comprising a labeled immunochemical component (second labeled immunochemical compo- 
nent) comprising a third immunochemical component capable of specifically binding to the second immuno- 
chemical component and a labeling substance, wherein the labeling substance is bound to the third 
immunochemical component. 

2- The immunological detection method according to claim 1 . characterized in that the method comprises the follow- 
ing steps: 

(1) from one end of a water-absorbent substrate in which a capture region immobilized with a first immuno- 
chemical component capable of specifically binding to an analyte is positioned in a given region on a surface 
thereof, absorbing a mixture comprising: 

a liquid of a test sample; and 

a solution comprising a labeled immunochemical component (first labeled immunochemical component), 
the first labeled immunochemical component comprising a second immunochemical component capable 
of specifically binding to the analyte and a labeling substance, wherein the labeling substance is bound to 
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the second immunochemical component, and 
thereafter developing; 

(2) binding an immunological complex of the analyte and the first labeled immunochemical component to the 
5 first immunochemical component immobilized at the capture region, wherein the immunological complex is 

formed in the mixture, thereby capturing the immunological complex; 

(3) thereafter absorbing a solution comprising a labeled immunochemical component (second labeled immun- 
ochemical component), the second labeled immunochemical component comprising a third immunochemical 
component capable of specifically binding to the second immunochemical component, and a labeling sub- 

10 stance, wherein the labeling substance is bound to the third immunochemical component, and thereafter 

developing the solution on the water-absorbent substrate; and 

binding the second labeled immunochemical component to the first labeled immunochemical component of the 
immunological complex captured on the capture region; and 

(4) thereafter detecting the analyte by assaying the labeling substance on the capture region. 

15 

3. The immunological detection method accorcfing to claim 1 , characterized in that the method comprises the follow- 
ing steps: 

(1) from one end of a water-absorbent substrate in which a capture region immobilized with a first immuno- 
20 chemical component capable of specifically binding to an analyte is positioned in a given region on a surface 

thereof, absorbing a mixture comprising: 

a liquid of a test sample; 

a solution comprising a labeled immunochemical component (first labeled immunochemical component), 
25 the first labeled immunochemical component comprising a second immunochemical component capable 

of specifically binding to the analyte and a labeling substance, wherein the labeling substance is bound to 
the second immunochemical component; and 

a solution comprising a labeled immunochemical component (second labeled immunochemical compo- 
nent), the second labeled immunochemical component comprising a third immunochemical component 
30 capable of specifically binding to the second immunochemical component and a labeling substance, 

wherein the labeling substance is bound to the third immunochemical component, and 

thereafter developing; 

(2) binding an immunological compiex comprising the anaiyte, the first iabeied immunochemical component 
35 and the second labeled immunochemical component to the first immunochemical component immobilized at 

the capture region, wherein the immunological complex is formed in the mixture, thereby capturing the immu- 
nological complex; and 

(3) thereafter detecting the analyte by assaying the labeling substance on the capture region. 

40 4. The immunological detection method according to claim 1 , characterized in that the method comprises the follow- 
ing steps: 

(1) absorbing or applying a test sample on a given region between a capture region and one end of a water- 
absorbent substrate in which the capture region immobilized with a first immunochemical component capable 

45 of specifically binding to an analyte is positioned in a given region on a surface thereof; 

(2) from said one end of a water-absorbent substrate, absorbing a solution comprising a labeled immunochem- 
ical component (first iabeied immunochemical component), the first labeled immunochemical component com- 
prising a second immunochemical component capable of specifically binding to the analyte, and a labeling 
substance, wherein the labeling substance is bound to the second immunochemical component, and 

so thereafter developing; 

(3) binding an immunological complex of the analyte and the first labeled immunochemical component to the 
first immunochemical component immobilized at the capture region, wherein the immunological complex is 
formed on the water-absorbent substrate, thereby capturing the immunological complex; 

(4) thereafter absorbing a solution comprising a labeled immunochemical component (second labeled immun- 
55 ochemical component), the second labeled immunochemical component comprising a third immunochemical 

component capable of specifically binding to the second immunochemical component, and a labeling sub- 
stance, wherein the labeling substance is bound to the third immunochemical component, and thereafter 
developing the solution on the water-absorbent substrate, and 
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binding the second labeled immunochemical component to the first labeled immunochemical component of the 
immunological complex captured on the capture region; and 

(5) thereafter detecting the analyte by assaying the labeling substance on the capture region. 

5 5. The immunological detection method according to claim 1 , characterized in that the method comprises the follow- 
ing steps: 

(1) absorbing or applying a test sample on a given region between a capture region and one end of a water- 
absorbent substrate in which the capture region immobilized with a first immunochemical component capable 

io of specifically binding to an analyte is positioned in a given region on a surface thereof; 

(2) from said one end of a water-absorbent substrate, absorbing a mixture comprising: 

a solution comprising a labeled immunochemical component (first labeled immunochemical component), 
the first labeled immunochemical component comprising a second immunochemical component capable 
is of specifically binding to the analyte, and a labeling substance, wherein the labeling substance is bound to 

the second immunochemical component; and 

a solution comprising a labeled immunochemical component (second labeled immunochemical compo- 
nent), the second labeled immunochemical component comprising a third immunochemical component 
capable of specifically binding to the second immunochemical component, and a labeling substance, 
20 wherein the labeling substance is bound to the third immunochemical component, and 

thereafter developing; 

(3) binding an immunological complex comprising the analyte, the first labeled immunochemical component 
and the second labeled immunochemical component to the first immunochemical component immobilized at 

25 the capture region, wherein the immunological complex is formed on the water-absorbent substrate, thereby 

capturing the immunological complex; and 

(4) thereafter detecting the analyte by assaying the labeling substance on the capture region. 

6. The method according to any one of claims 1 to 5, wherein the labeling substance in the first and second labeled 
30 immunochemical components is identical. 

7. The method according to any one of claims 1 to 6, wherein the labeling substance is colored latex particles. 

8. A kit for immunological detection characterized in that the kit comprises a water-absorbent substrate in which a 
35 capture region immobilized with a first immunochemical component capable of specifically binding to an analyte is 

positioned in a given region on a surface thereof; a labeled immunochemical component (first labeled immuno- 
chemical component), the first labeled immunochemical component comprising a second immunochemical com- 
ponent capable of specifically binding to the analyte, and a labeling substance, wherein the labeling substance is 
bound to the second immunochemical component; and a labeled immunochemical component (second labeled 
40 immunochemical component), the second labeled immunochemical component comprising a third immunochemi- 
cal component capable of specifically binding to the second immunochemical component, and a labeling sub- 
stance, wherein the labeling substance is bound to the third immunochemical component. 

9. The kit according to claim 8, wherein the labeling substance in first and second labeled immunochemical compo- 
45 nents is identical. 

10. The kit according to claim 8 or 9, wherein the labeling substance is colored latex particles. 

1 1 . The kit according to any one of claims 8 to 1 0, usable for the immunological detection method according to any one 
so of claims 2 to 7. 

1 2. An immunological detection method comprising forming on a capture region an immunological complex in which an 
analyte in a test sample is sandwiched with a first immunochemical component capable of specifically binding to 
the analyte. and a labeled component (first labeled component), the first labeled component comprising a second 

55 immunochemical component capable of specifically binding to the analyte, a third immunochemical component 
incapable of binding to the analyte and a labeling substance, wherein the labeling substance is bound to the sec- 
ond and third immunochemical components, wherein the first immunochemical component is immobilized on the 
capture region positioned in a given region on a surface of a water-absorbent substrate; and determining a signal 
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20 



of the labeling substance on the capture region, characterized in that the method comprises forming an immuno- 
logical complex in which a labeled component (second labeled component) is bound to the third immunochemical 
component present in a sandwiched immunological complex via a mediating substance, the second labeled com- 
ponent comprising a fourth immunochemical component capable of specifically binding to the third immunocherrri- 
5 cal component via the mediating substance, and a labeling substance, wherein the labeling substance is bound to 

the fourth immunochemical component, thereby amplifying the signal of the labeling substance. 

13. The method according to claim 12, characterized in that a reagent region is positioned between a capture region 
and one end of a water-absorbent substrate, wherein the region is maintained in a form capable of releasing a sec- 

10 ond labeled component by contact with water, and that the method comprises the following steps: 

(1) from said one end of a water-absorbent substrate, developing a mixture comprising: 

a solution comprising a test sample; 
75 a solution comprising a first labeled component; and 

a solution comprising a mediating substance; 

(2) binding an immunological complex comprising an analyte. the first labeled component, the mediating sub- 
stance and the second labeled component to a first immunochemical component immobilized at the capture 
region, wherein the immunological complex is formed on the water-absorbent substrate, thereby capturing the 
immunological complex; and 

(3) thereafter detecting the analyte by determining a signal of a labeling substance on the capture region. 

14. The method according to claim 12, characterized in that a reagent region is positioned between a capture region 
25 and one end of a water-absorbent substrate, wherein the region is maintained in a form capable of releasing a sec- 
ond labeled component by contact with water, and that the method comprises the following steps: 

(1) providing a test sample to a given region between the capture region and said one end of a water-absorbent 
substrate; 

30 ( 2 ) to™ said one end of a water-absorbent substrate, developing a mixture comprising: 

a solution comprising a first labeled component; and 
a solution comprising a mediating substance; 

35 (3) binding an immunological complex comprising an analyte, the first labeled component, the mediating sub- 

stance and the second labeled component to a first immunochemical component immobilized at the capture 
region, wherein the immunological complex is formed on the water-absorbent substrate, thereby capturing the 
immunological complex; and 

(4) thereafter detecting the analyte by determining a signal of a labeling substance on the capture region. 

40 

1 5. The immunological detection method according to claim 12, characterized in that the method comprises the follow- 
ing steps: 

(1 ) from one end, closer to a reagent region than a capture region, of a water-absorbent substrate, wherein the 
45 capture region immobilized with a first immunochemical component capable of specifically binding to an ana- 

lyte, and a reagent region maintained in a form capable of releasing by contact with water a labeled component 
(first labeled component), the first labeled component comprising a second immunochemical component capa- 
ble of specifically binding to the analyte, a third immunochemical component incapable of binding to the analyte 
and a labeling substance, wherein the labeling substance is bound to the second and third immunochemical 
so components, are positioned in a given region on a surface thereof, developing a mixture corrprising: 

a solution comprising a test sample; 

a solution comprising a labeled component (second labeled component), the second labeled component 
comprising a fourth immunochemical component capable of specifically binding to the third immunochem- 
55 ical component via a mediating substance, and a labeling substance, wherein the labeling substance is 

bound to the fourth immunochemical component; and 
a solution comprising the mediating substance; 
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(2) binding an immunological complex comprising the analyte, the first labeled component, the mediating sub- 
stance and the second labeled component to the first immunochemical component immobilized at the capture 
region, wherein the immunological complex is formed on the water-absorbent substrate, thereby capturing the 
immunological complex; and 

(3) thereafter detecting the analyte by determining a signal of the labeling substance on the capture region. 

1 6. The immunological detection method according to claim 1 2, characterized in that the method comprises the follow- 
ing steps: 

(1) providing a test sample to a given region between a capture region and one end, closer to a reagent region 
than the capture region, of a water-absorbent substrate, wherein the capture region immobilized with a first 
immunochemical component capable of specifically binding to an analyte, and the reagent region maintained 
in a form capable of releasing by contact with water a labeled component (first labeled component), the first 
labeled component comprising a second immunochemical component capable of specifically binding to the 
analyte, a third immunochemical component incapable of binding to the analyte and a labeling substance, 
wherein the labeling substance is bound to the second and third immunochemical components, are positioned 
in a given region on a surface thereof; 

(2) from said one end of a water-absorbent substrate, developing a mixture comprising: 

a solution comprising a labeled component (second labeled component), the second labeled component 
comprising a fourth immunochemical component capable of specifically binding to the third immunochem- 
ical component via a mediating substance, and a labeling substance, wherein the labeling substance is 
bound to the fourth immunochemical component; and 
a solution comprising the mediating substance; 

(3) binding an immunological complex comprising the analyte, the first labeled component, the mediating sub- 
stance and the second labeled component to the first immunochemical component immobilized at the capture 
region, wherein the immunological complex is formed on the water-absorbent substrate, thereby capturing the 
immunological complex; and 

(4) thereafter detecting the analyte by determining a signal of the labeling substance on the capture region. 

1 7. The immunological detection method according to claim 1 2, characterized in that the method comprises the follow- 
ing steps: 

(1) from one end of a water-absorbent substrate, wherein a capture region immobilized with a first immuno- 
chemical component capable of specifically binding to an analyte is positioned in a given region on a surface 
thereof, 

developing a mixture comprising: 

a solution comprising a labeled component (first labeled component), the first labeled component compris- 
ing a second immunochemical component capable of specifically binding to the analyte, a third immuno- 
chemical component incapable of binding to the analyte and a labeling substance, wherein the labeling 
substance is bound to the second and third immunochemical components; and 
a solution comprising a test sample; and 

binding an immunological complex of the analyte and the first labeled component to the first immunochemical 
component immobilized at the capture region, wherein the immunological complex is formed in the mixture, 
thereby capturing the immunological complex; 

(2) thereafter developing on the water-absorbent substrate a solution comprising a mediating substance for 
mediating binding of the third and fourth immunochemical components, and 

binding to the third immunochemical component present in the immunological complex captured on the cap- 
ture region; 

(3) further developing on the water-absorbent substrate a solution comprising a labeled component (second 
labeled component), the second labeled component comprising a fourth immunochemical component capable 
of specifically binding to the third immunochemical component via a mediating substance, and a labeling sub- 
stance, wherein the labeling substance is bound to the fourth immunochemical component, and 

binding to the mediating substance present in the immunological complex captured on the capture region; 

(4) thereafter detecting the analyte by determining a signal of the labeling substance on the capture region. 
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18. The immunological detection method according to claim 12, characterized in that the method comprises the follow- 
ing steps: 

(1) providing a test sample to a given region between a capture region and one end of a water-absorbent sub- 
strate, wherein the capture region immobilized with a first immunochemical component capable of specifically 
binding to an analyte is positioned in a given region on a surface of the water-absorbent substrate; 

(2) from said one end of a water-absorbent substrate, developing a solution comprising a labeled component 
(first labeled component), the first labeled component comprising a second immunochemical component capa- 
ble of specifically binding to the analyte, a third immunochemical component incapable of binding to the ana- 
lyte, and a labeling substance, wherein the labeling substance is bound to the second and third 
immunochemical components; and 

binding an immunological complex comprising the analyte and the first labeled component to the first immun- 
ochemical component immobilized at the capture region, wherein the immunological complex is formed on the 
water-absorbent substrate, thereby capturing the immunological complex; 

(3) thereafter developing on the water-absorbent substrate a solution comprising a mediating substance for 
mediating binding of third and fourth immunochemical components, and 

binding to the third immunochemical component present in the immunological complex captured on the cap- 
ture region; 

(4) further developing on the water -absorbent substrate a solution comprising a labeled component (second 
labeled component), the second labeled component comprising a fourth immunochemical component capable 
of specifically binding to the third immunochemical component via a mediating substance, and a labeling sub- 
stance, wherein the labeling substance is bound to the fourth immunochemical component; and 

binding to the mediating substance present in the immunological complex captured on the capture region; and 

(5) thereafter detecting the analyte by determining a signal of the labeling substance on the capture region. 

19. The immunological detection method according to claim 12, characterized in that the method comprises the follow- 
ing steps: 

(1) from one end of a water-absorbent substrate, wherein a capture region immobilized with a first immuno- 
chemical component capable of specifically binding to an analyte is positioned in a given region on a surface 
thereof, developing a mixture comprising: 

a solution comprising a test sample; 

a solution comprising a labeled component (first labeled component), the first labeled component compris- 
ing a second immunochemical component capable of specifically binding to the analyte, a third immuno- 
chemical component incapable of binding to the analyte and a labeling substance, wherein the labeling 
substance is bound to the second and third immunochemical components; 

a solution comprising a labeled component (second labeled component), the second labeled component 
comprising a fourth immunochemical component capable of specifically binding to the third immunochem- 
ical component via a mediating substance, and a labeling substance, wherein the labeling substance is 
bound to the fourth immunochemical component; and 
a solution comprising the mediating substance; 

(2) binding an immunological complex comprising the analyte, the first labeled component the medating sub- 
stance and the second labeled component to the first immunochemical component immobilized at the capture 
region, wherein the immunological complex is formed in the mixture, thereby capturing the immunological com- 
plex; and 

(3) thereafter detecting the analyte by determining a signal of the labeling substance on the capture region. 

20. The immunological detection method according to claim 12, characterized in that the method comprises the follow- 
ing steps: 

(1) providing a test sample to a given region between a capture region and one end of a water-absorbent sub- 
strate, wherein the capture region immobilized with a first immunochemical component capable of specifically 
binding to an analyte is positioned in a given region on a surface thereof ; 

(2) from said one end of a water-absorbent substrate, developing a mixture comprising: 

a solution comprising a labeled component (first labeled component), the first labeled component compris- 
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ing a second immunochemical component capable of specifically binding to the analyte, a third immuno- 
chemical component incapable of binding to the analyte. and a labeling substance, wherein the labeling 
substance is bound to the second and third immunochemical components; 

a solution comprising a labeled component (second labeled component), the second labeled component 
comprising a fourth immunochemical component capable of specifically binding to the third immunochem- 
ical component via a mediating substance, and a labeling substance, wherein the labeling substance is 
bound to the fourth immunochemical component; and 
a solution comprising the mediating substance; 

(3) binding an immunological complex comprising the analyte, the first labeled component, the mediating sub- 
stance and the second labeled component to the first immunochemical component immobilized at the capture 
region, wherein the immunological complex is formed on the water-absorbent substrate, thereby capturing the 
immunological complex; and 

(4) thereafter detecting the analyte by determining a signal of the labeling substance on the capture region. 

21 . The immunological detection method according to claim 1 2, characterized in that the method comprises the follow- 
ing steps: 

(1) from one end, closer to a reagent region than a capture region, of a water-absorbent substrate, wherein the 
capture region immobilized with a first immunochemical component capable of specifically binding to an ana- 
lyte, and the reagent region maintained in a form capable of releasing by contact with water a labeled compo- 
nent (first labeled component) and a labeled component (second labeled component), the first labeled 
component comprising a second immunochemical component capable of specifically binding to the analyte, a 
third immunochemical component incapable of binding to the analyte, and a labeling substance, wherein the 
labeling substance is bound to the second and third immunochemical components; and the second labeled 
component comprising a fourth immunochemical component capable of specifically binding to the third immu- 
nochemical component Via a mediating substance, and a labeling substance, wherein the labeling substance 
is bound to the fourth immunochemical component, are positioned in a given region on a surface thereof, 
developing a mixture comprising: 

a solution comprising a test sample, and 

a solution comprising the mediating substance; 

(2) binding an immunological complex comprising the analyte, the first labeled component, the mediating sub- 
stance and the second labeled component to the first immunochemical component immobilized at the capture 
region, wherein the immunological complex is formed on the water-absorbent substrate, thereby capturing the 
immunological complex; and 

(3) thereafter detecting the analyte by determining a signal of the labeling substance on the capture region. 

22. The immunological detection method according to claim 12, characterized in that the method comprises the follow- 
ing steps: 

(1) providing a test sample to a given region between a capture region and one end, closer to a reagent region 
than a capture region, of a water-absorbent substrate, wherein the capture region immobilized with a first 
immunochemical component capable of specifically binding to an analyte, and the reagent region maintained 
in a form capable of releasing by contact with water a labeled component (first labeled component) and a 
labeled component (second labeled component), the first labeled component comprising a second immuno- 
chemical component capable of specifically binding to the analyte, a third immunochemical component inca- 
pable of binding to the analyte, and a labeling substance, wherein the labeling substance is bound to the 
second and third immunochemical components; and the second labeled component comprising a fourth immu- 
nochemical component capable of specifically binding to the third immunochemical component via a mediating 
substance, and a labeling substance, wherein the labeling substance is bound to the fourth immunochemical 
component, are positioned in a given region on a surface thereof; 

(2) from said one end of a water-absorbent substrate, developing a solution comprising the mediating sub- 
stance; 

(3) binding an immunological complex comprising the analyte, the first labeled component, the mediating sub- 
stance and the second labeled component to the first immunochemical component immobilized at the capture 
region, wherein the immunological complex is formed on the water-absorbent substrate, thereby capturing the 
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immunological complex; and 

(4) thereafter detecting the analyte by determining a signal of the labeling substance on the capture region. 

23. The immunological detection method according to claim 12, characterized in that a separation region capable of 
separating an analyte from other substances contained in a test sample is further positioned in a given region 
between a capture region and said one end of a water-absorbent substrate, with the proviso that in a case where 
the test sample is provided to a given region between the capture region and said one end of a water-absorbent 
substrate, the separation region is positioned from the above region, inclusive, to the capture region. 

24. The immunological detection method according to any one of claims 13 to 16, 21 and 22, characterized in that a 
separation region capable of separating an analyte from other substances contained in a test sample is further 
positioned in a given region between a capture region and one end closer to a reagent region than the capture 
region, with the proviso that in a case where the test sample is provided to a given region between the capture 
region and said one end of a water-absorbent substrate, the separation region is positioned from the above region, 
inclusive, to the capture region. 

25. The immunological detection method according to daim 24, wherein the separation region is positioned in a given 
region between a reagent region and said one end of a water-absorbent substrate. 

26. The immunological detection method according to any one of claims 12 to 25, wherein the mediating substance is 
a substance capable of specifically binding to third and fourth immunochemical components by an antigen-anti- 
body reaction. 

27. The immunological detection method according to any one of claims 12 to 26. wherein the labeling substance is 
colored latex particles. 

28. A kit for immunological detection comprising a water-absorbent substrate in which a capture region immobilized 
with a first immunochemical component capable of specifically binding to an analyte is positioned in a given region 
on a surface thereof; a labeled component (first labeled component), the first labeled immunochemical component 
comprising a second immunochemical component capable of specifically binding to the analyte, a third immuno- 
chemical component incapable of binding to the analyte, and a labeling substance, wherein the labeling substance 
is bound to the second and third immunochemical conponents; a labeled component (second labeled component), 
the second labeled component comprising a fourth immunochemical component capable of specifically binding to 
ihe third immunochemical component via a mediating substance, and a labeling substance, wherein the labeling 
substance is bound to the fourth immunochemical component; and a mediating substance for mediating binding of 
the third and fourth immunochemical components. 

29. The kit according to claim 28, characterized in that a separation region capable of separating an analyte from other 
substances contained in a test sample is further positioned in a given region between a capture region and said 
one end of a water-absorbent substrate, with the proviso that in a case where the test sample is provided to a given 
region between the capture region and said one end of a water-absorbent substrate, the separation region is posi- 
tioned from the above region, inclusive, to the capture region. 

30. The kit according to daim 28. characterized in that a reagent region maintained in a form capable of releasing by 
contact with water at least one of first and second labeled components is positioned between a capture region and 
said one end of a water-absorbent substrate. 

31. The kit according to claim 30, characterized in that a separation region capable of separating an analyte from other 
substances contained in a test sample is further positioned in a given region between a capture region and one end 
closer to a reagent region than the capture region, with the proviso that in a case where the test sample is provided 
to a given region between the capture region and said one end of a water-absorbent substrate, the separation 
region is positioned from the above region, inclusive, to the capture region. 

32. The kit according to daim 31. wherein the separation region is positioned in a given region between a reagent 
region and said one end of a water-absorbent substrate. 

33. The kit according to any one of claims 28 to 32, wherein the mediating substance is a substance capable of spe- 
cifically binding to third and fourth immunochemical components by an antigen-antibody reaction. 
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34. The kit according to any one of claims 28 to 33, wherein the labeling substance is colored latex particles. 

35. The kit according to any one of claims 28 to 34, usable for the immunological detection method according to any 
one of claims 12 to 27. 

5 

36. A sandwich ed-type immunological detection method wherein at a capture region immobilized with a first immuno- 
chemical component capable of binding to an analyte, the analyte is sandwiched by the first immunochemical com- 
ponent and a labeled component comprising a second immunochemical component capable of binding to the 
analyte and a labeling substance, wherein the labeling substance is bound to the second immunochemical compo- 

10 nent, characterized in that the immunological detection method comprises forming a complex via binding between 
a biotin and an avidin, and detecting the analyte. 

37. The immunological detection method according to claim 36, characterized in that the immunological detection 
method comprises forming a complex via an avidin linking to a biotin, wherein the labeling substance is further 

15 bound to the biotin, thereby detecting the analyte by the labeling substance in the complex. 

38. The immunological detection method according to claim 37, wherein the avidin is maintained in a form capable of 
being released by contact with water in a given region between a capture region and one end of a water-absoibent 
substrate. 

20 

39. The immunological detection method according to claim 36, characterized in that the immunological detection 
method comprises using as a labeled component a conjugate comprising a second immunochemical component, 
a first labeling substance and an avidin, and reacting the conjugate with a conjugate comprising a biotin and a sec- 
ond labeling substance, thereby forming a complex via binding between said avidin and said biotin; and detecting 

25 an analyte by the first and second labeling substances in the complex. 

40. The immunological detection method according to claim 39, wherein the conjugate comprising said biotin and the 
second labeling substance is maintained in a form capable of being released by contact with water in a given region 
between a capture region and one end of a water-absorbent substrate. 

30 

41. The immunological detection method according to claim 36, characterized in that the immunological detection 
method comprises using as a labeled component a conjugate comprising a second immunochemical component, 
a first labeling substance and a biotin, and reacting the conjugate with a conjugate comprising an avidin and a sec- 
ond labeling substance, thereby forming a complex via binding between said biotin and said avidin; and detecting 

35 an analyte by the first and second labeling substances in the complex. 

42. The immunological detection method according to claim 41 , wherein the conjugate comprising an avidin and a sec- 
ond labeling substance is maintained in a form capable of being released by contact with water in a given region 
between a capture region and one end of a water-absorbent substrate. 

AO 

43. A kit for immunological detection comprising an immunological test strip comprising a capture region immobilized 
with a first immunochemical component capable of binding to an analyte on a water-absorbent substrate; a labeled 
component comprising a labeling substance, a biotin and a second immunochemical component capable of bind- 
ing to the analyte, wherein the labeling substance is bound to the biotin and the second immunochemical compo- 

45 nent; and an avidin. 

44. The kit for immunological detection according to claim 43, wherein the avidin is maintained in a form capable of 
being released by contact with water in a given region between a capture region and one end of a water-absorbent 
substrate of an immunological test strip. 

50 

45. A kit for immunological detection comprising an immunological test strip comprising a capture region immobilized 
with a first immunochemical component capable of binding to an analyte on a water-absorbent substrate; a labeled 
component comprising a first labeling substance, and an avidin and a second immunochemical component capa- 
ble of binding to the analyte, wherein the labeling substance is bound to the avidin and the second immunochemical 

55 component; and a conjugate comprising a biotin and a second labeling substance. 

46. The kit for immunological detection according to claim 45, wherein the conjugate comprising a biotin and a second 
- labeling substance is maintained in a form capable of being released by contact with water in a given region 
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between a capture region and one end of a water-absorbent substrate of an immunological test strip. 

47. A kit for immunological detection comprising an immunological test strip comprising a capture region immobilized 
with a first immunochemical component capable of binding to an analyte on a water-absorbent substrate; a labeled 

5 component comprising a first labeling substance, and a biotin and a second immunochemical component capable 

of binding to the analyte, wherein the first labeling substance is bound to a biotin and the second immunochemical 
component; and a conjugate comprising an avidin and a second labeling substance. 

48. The kit for immunological detection according to claim 47, wherein the conjugate comprising an avidin and a sec- 
10 ond labeling substance is maintained in a form capable of being released by contact with water in a given region 

between a capture region and one end of a water-absorbent substrate of an immunological test strip. 
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